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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER AND METHOD FOR 
MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic charge image developing toner which is 
low in fixing temperature, is capable of dealing with energy saving, high speed of printing and 
copying and coloring, has an excellent preservable property and flowability, is high in offset 
temperature, does not generates smells and is capable of forming good-quality images with high 
resolution. 

SOLUTION: The electrostatic charge image developing toner which contains at least a binder 
resin and colored polymer particles containing coloring agents and in which the binder resin is a 
polymer bonded with 7-20C alkylthio group having a structure, which has at least two ternary 
carbon atoms and in which a sulfur atom is directly bonded to at least one ternary carbon atom 
among these atoms and the method for manufacturing the same. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a toner for electrostatic charge image development containing a colored polymer 
particle which contains binding resin and colorant at least. A toner for electrostatic charge image 
development being the polymer which an alkylthio group with 7-20 carbon atoms in which this 
binding resin has the structure which has at least two tertiary carbon atoms, and a sulfur atom 
coupled directly with at least one of tertiary carbon atoms of it combined. 
[Claim 2]The toner for electrostatic charge image development according to claim 1 whose 
outflow starting point (Tfb) softening temperature (Ts) of a toner measured with a flow tester is 
not less than 1 10 ** at 62-67 **. 

[Claim 3]ln a manufacturing method of a toner for electrostatic charge image development 
including a process which carries out suspension polymerization of the monomeric mixture which 
contains a polymerization nature monomer and colorant at least, and makes a colored polymer 
particle generate in a drainage system carrier fluid body containing dispersion stabilizer. In this 
monomeric mixture, it has at least two tertiary carbon atoms as a chain transfer agent, And a 
manufacturing method of a toner for electrostatic charge image development making the third 
class thiol with 7-20 carbon atoms which have the structure which a sulfur atom coupled 
directly in at least one of tertiary carbon atoms of it contain. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a toner for electrostatic charge image 
development used for the development of the electrostatic latent image formed in a xerography, 
an electrostatic recording method, an electrostatic printing method, etc., and a manufacturing 
method for the same. 
[0002] 

[Description of the Prior Art]In a xerography, an electrostatic recording method, an electrostatic 
printing method, etc.. the toner (toner for electrostatic charge image development) is used as a 
developer for visualizing the electrostatic latent image formed on the photo conductor. A toner 
is a coloring particle containing binding resin, colorant, a charge controlling agent, a release 
agent, etc. The manufacturing method of a toner is divided roughly into pulverizing method and 
the polymerizing method Pulverizing method is a method of carrying out melt kneading, ranking 
second, grinding and classifying each ingredient, such as binding resin and colorant, and 
manufacturing a toner (pulverizing method toner). In pulverizing method, since it is necessary to 
use the thing of construction material with the brittleness which is easy to be ground as binding 
resin, it is generated by a lot of impalpable powder according to a grinding process. Although a 
classification must remove such impalpable powder, a process is complicated and. moreover, the 
yield becomes low. Since a pulverizing method toner is construction material with weak binding 
resin, pulverization is carried out within devices, such as a copying machine, at the time of use. 
and, as a result, image quality deteriorates. 

[0003]On the other hand, the polymerizing method is a method of making the polymer particle 
containing colorant etc. generating, by carrying out suspension polymerization of the monomeric 
mixture which contains a polymerization nature monomer, colorant, a charge controlling agent, a 
release agent, etc. in the drainage system carrier fluid body containing dispersion stabilizer. In 
the polymerizing method, the obtained colored polymer particle can be used as a toner 
(polymerization toner), thus, the polymerizing method — if — since a grinding process is not 
needed, the material which can form the polymer which is hard to be ground as a polymerization 
nature monomer can be chosen, since polymerization toner is a globular form substantially, it is 
excellent in mobility, and, moreover, particle size distribution boils it markedly as compared with 
a pulverizing method toner, and it is sharp. 

[0004]It is minute to the toner for electrostatic charge image development, the picture of the 
outstanding high-concentration image quality can be formed in it, and image quality does not 
deteriorate in it by change of environment, such as temperature and humidity, either, but. 
moreover, it is required for it are continuous printing, that a consecutive copy should be possible, 
etc. In addition to these characteristics, the toner for electrostatic charge image development is 
urged for it to be able to respond to improvement in the speed of that it can contribute to 
energy saving, printing, and a copy, to be able to respond to full color-ization, etc. these days. 
Therefore, moreover, in addition, the toner for electrostatic charge image development is urged 
to improve fixability. such as a fall of fixing temperature, without maintaining high definition and 
spoiling preservability. 
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[0005]Specifically in image forming devices with which the toner for electrostatic charge image 
development is used, such as a copying machine of an electrophotographying system, and a 
printer, reduction of power consumption is attained these days. The process of consuming 
energy also especially in an electrophotographying system is a fixing process for being 
established, after transferring the toner image on a photo conductor on transfer materials, such 
as paper. Generally, in the fixing process, in order to fix a toner image on a transfer material, the 
fixing roll and fixing belts which were heated at not less than 150 ** are used, and the electrical 
and electric equipment is used as the energy source. Lowering this fixing temperature is called 
for from a viewpoint of energy saving. 

[0006]Improvement In the speed of printing speed or copy speed is called for these days. While 
composite-izing of an image forming device and the network of a personal computer progress 
especially, the demand to high speed printing or high speed copying is increasingly stronger. 
Therefore, in the high speed printer or the high speed copying machine, shortening of fixing time 
is needed. 

[0007]In the design of the toner for electrostatic charge image development, there is a method 
of reducing the glass transition temperature (Tg) of binding resin as the technique of meeting the 
demand from such an image forming device. However, if Tg of binding resin is reduced, all over 
preservation of a toner, or the toner box of a developer, particle toner will cause blocking 
mutually, and will be floe, and it will be a toner what is called with bad preservability. 
[0008]These days, the color printing and color copying art by an electrophotographying system 
are developed. In order to perform color printing and color copying, usually the electrostatic 
latent image on a photo conductor was developed using the color toner of 3 thru/or 4 colors, 
and was transferred at once or one by one on the transfer material, and it is established after an 
appropriate time. For this reason, the thickness of the toner established compared with a 
monochrome image becomes thick. In order to make it color to a predetermined color tone with 
mixed colors, it is required at the time of fixing to carry out melting of two or more overlapping 
color toner uniformly. 

[0009]Therefore. it is necessary to make it easy to design the melt viscosity near fixing 
temperature low compared with the conventional thing, and to fuse in color toner. There are 
methods, such as making the molecular weight of binding resin low. or lowering Tg as the 
technique of making melt viscosity of a toner low. compared with the conventional toner. 
However, by any method, it will be easy to cause blocking and will be a toner with bad 
preservability. Thus, adoption of the refining technique of the toner corresponding to energy 
saving, improvement in the speed of printing or a copy, and colorization will reduce the 
preservability of a toner. 

[0010]Conventionally, the fixing temperature of the toner for electrostatic charge image 
development is lowered, and the toner which has core shell structure is simultaneously proposed 
as the technique of raising blocking resistance. It is the method of forming the particle toner (it 
is also called capsule toner) of the structure which specifically used as the core the coloring 
particle which contains binding resin and colorant at least and in which Tg covered this core with 
high resin. In the polymerizing method, carry out suspension polymerization of the polymerization 
nature monomeric mixture which contains a polymerization nature monomer and colorant at 
least, make a colored polymer particle generate, and it ranks second, The method of making the 
polymer particle of core shell structure generate is known by polymerizing the polymerization 
nature monomer which can generate the polymer of Tg higher than Tg of the polymer component 
which constitutes this colored polymer particle under existence of this colored polymer particle. 
If this technique is adopted, the polymer particle of the structure which covered the 
circumference of the colored polymer particle (core) of low Tg with the thin polymer layer (shell) 
of high Tg can be obtained. 

[0011]The toner of such core shell structure can control blocking of toners by the shell which 
consists of a polymer layer of high Tg while being able to lower fixing temperature by making low 
enough Tg of the binding resin which constitutes a core. However, since the temperature which 
offset generates would also become low if Tg of the binding resin which constitutes a core is 
lowered in order to lower fixing temperature even if it is a toner of such core shell structure, it 
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was difficult to obtain high definition. 

[0012]In order to adjust the molecular weight of binding resin conventionally, the method of 
polymerizing a polymerization nature monomer under existence of chain transfer agents, such as 
t-dodecyl mercaptan, is known (for example, paragraph number [0032] of JP.1 1-38674,A). When 
binding resin is manufactured using a chain transfer agent, ** which makes the molecular weight 
of binding resin low is made, and since the reduction in Tg is also easy, improvement in the 
melting characteristic of a toner and reduction of fixing temperature are expected. 
[0013]However, in order that mercaptans proposed as a typical chain transfer agent by the 
technical field of the toner from the former, such as t-dodecyl mercaptan and n-dodecyl 
mercaptan. might remain in binding resin, there was a problem that a toner generated a pungent 
smell. If the amount of these mercaptans used is lessened, fixing temperature of a toner of what 
can control the bad smell of a toner cannot fully be lowered. On the other hand, if the amount of 
these mercaptans used is increased, in addition to the pungent smell of what can fully lower the 
fixing temperature of a toner becoming strong, offset generating temperature will also become 
remarkably low and the blocking resistance of a toner will also fall remarkably further. Such a 
tendency is the same also in the toner of core shell structure. Therefore, it was difficult actually 
to obtain the toner with which these mercaptans are used for for molecular weight adjustment, 
and it can be satisfied of mercaptans in respect of reduction of the melting characteristic or 
fixing temperature, preservability (blocking resistance), mobility, etc. 
[0014] 

[Problem(s) to be Solved by the Invention]The purpose of this invention has low fixing 
temperature, and Energy saving, printing, and improvement in the speed of a copy. It can respond 
to colorization etc. and, moreover, in addition, excels in preservability and mobility, and offset 
temperature is high, there is also no generating of a bad smell, and it is in providing the toner for 
[ which can form the picture of good image quality with high resolution ] electrostatic charge 
image development, and its manufacturing method. 

[0015]This invention persons found out that said purpose could be attained with the toner 
containing the binding resin obtained as a chain transfer agent using the third class thiol which 
has a structure specific at the time of a polymerization, as a result of inquiring wholeheartedly. 
Namely, it has at least two tertiary carbon atoms as a chain transfer agent at the time of the 
polymerization of binding resin, And if the third class thiol with 7-20 carbon atoms which have 
the structure which the sulfur atom coupled directly in at least one of tertiary carbon atoms of it 
is used. Comparatively little use can also fully lower the fixing temperature of a toner, and 
moreover can maintain offset generating temperature highly, a bad smell does not have it, either, 
further, it can excel in preservability and mobility and the toner for electrostatic charge image 
development which forms good image quality with high resolution can be obtained. 
[0016]Conventionally, the third class thiol which has this specific structure is a technical field of 
a toner, and is the compound which was not used as a chain transfer agent or a regulator. In 
order that the third class thiol may participate in a chain transfer reaction, at least a part of the 
third class thiol used at the time of a polymerization will be combined as an alkylthio group in the 
generated polymer (binding resin) after a polymerization. This invention comes to be completed 
based on these knowledge. 
[0017] 

[Means for Solving the Problemjin a toner for electrostatic charge image development which 
contains a colored polymer particle which contains binding resin and colorant at least according 
to this invention. A toner for electrostatic charge image development being the polymer which an 
alkylthio group with 7-20 carbon atoms in which this binding resin has the structure which has at 
least two tertiary carbon atoms, and a sulfur atom coupled directly with at least one of tertiary 
carbon atoms of it combined is provided. 

[0018]According to this invention, in a manufacturing method of a toner for electrostatic charge 
image development including a process which carries out suspension polymerization of the 
monomeric mixture which contains a polymerization nature monomer and colorant at least, and 
makes a colored polymer particle generate in a drainage system carrier fluid body containing 
dispersion stabilizer, in this monomeric mixture as a chain transfer agent. A manufacturing 
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method of a toner for electrostatic charge image development making the third class thiol with 
7-20 carbon atoms with structure which has at least two tertiary carbon atoms, and a sulfur 
atom coupled directly with at least one of tertiary carbon atoms of it contain is provided. 
[0019] 

[Embodiment of the Invention]!. Although the manufacturing method in particular of the toner for 
electrostatic charge image development of manufacturing method this invention of the toner for 
electrostatic charge image development is not limited, it is preferred to adopt the polymerizing 
method. The polymerization toner by the polymerizing method can usually be obtained as a 
polymer particle (colored polymer particle) containing colorant etc. in the drainage system carrier 
fluid body containing dispersion stabilizer by carrying out suspension polymerization of the 
monomeric mixture which contains a polymerization nature monomer and colorant at least. . 
Make a monomeric mixture contain the third class thiol specific as a chain transfer agent in this 
invention in addition to a polymerization nature monomer and colorant. A cross-linking monomer, 
a charge controlling agent, a release agent, other regulators, a macro monomer, a polymerization 
initiator, and other various additive agents can be made to contain if needed. 
[0020]The polymerization toner of core shell structure in the drainage system carrier fluid body 
containing dispersion stabilizer. Carry out suspension polymerization of the monomeric mixture 
which contains a polymerization nature monomer and colorant at least, make a colored polymer 
particle generate, and it ranks second, It can obtain by polymerizing the polymerization nature 
monomer which can generate the polymer of a glass transition temperature higher than the glass 
transition temperature of the polymer component which constitutes this colored polymer particle 
under existence of this colored polymer particle. The monomeric mixture which forms a core is 
made to contain the specific third class thiol in this invention. Therefore, this invention also 
includes the polymerization toner and the manufacturing method of such core shell structure. 
[0021](1) As a polymerization nature monomer polymerization nature monomer, a monovinyl 
system monomer is preferred. Specifically Styrene monomer acrylic acid, such as styrene. 
vinyltoluene, and alpha-methylstyrene, Methacrylic acid; Methyl acrylate. ethyl acrylate, acrylic 
acid propyl Butyl acrylate, 2-ethylhexyl acrylate, acrylic acid dimethylaminoethyl. Methyl 
methacrylate, ethyl methacrylate, methacrylic acid propyl. Butyl methacrylate, 2-ethylhexyl 
methacrylate, dimethylaminoethyl methacrylate, The derivative of acrylic acid, such as 
acrylonitrile, a methacrylonitrile, acrylamide, and methacrylamide, or methacrylic acid; Ethylene. 
Ethylenic unsaturation monoolefins, such as propylene and butylene; VCM/PVC, Vinylic halide, 
such as vinylidene chloride, vinyl, fluoridation; Vinyl acetate, Vinyl ester, such as vinyl propionate; 
Vinyl ether; vinyl methyl ketone, such as vinylmethyl ether and vinylethyl ether. Vinyl ketone, 
such as methyliso propenyl ketone; nitrogen-containing vinyl compound [, such as 2- 
vinylpyridine. 4-vinylpyridine. and N-vinyl pyrrolidone, ]; etc. are mentioned. A monovinyl system 
monomer is independent, respectively, or can be used combining two or more monomers. It is 
preferred to use together a styrene monomer and the derivative of acrylic acid (meta) among 
monovinyl system monomers. 

[0022](2) If a cross-linking monomer and/or a cross-linking polymer are used with a cross- 
linking monomer and a cross-linking polymer polymerization nature monomer, it is effective in a 
hot offset improvement. A cross-linking monomer is a monomer which has a carbon-carbon 
unsaturated double bond in which two or more polymerizations are possible. Specifically 
Aromatic divinyl compound; ethylene glycol dimethacrylate, such as divinylbenzene, 
divinylnaphthalene, and these derivatives, Diethylene nature unsaturated carboxylic acid ester, 
such as diethylene-glycol dimethacrylate; 1 ,4-butanediol. The AKURI (meta) rate of the aliphatic 
series both-ends alcoholic origins, such as 1,9-nonanediol; compound; etc. which have vinyl 
groups beyond divinyl compound;3 piece, such as N,N-divinylaniline and divinyl ether, can be 
mentioned. As a cross-linking polymer, polyethylene, polypropylene and polyester which have two 
or more hydroxyl groups, the acrylate of polysiloxane origin (meta). etc. can be mentioned to 
intramolecular. These cross-linking monomers and a cross-linking polymer are independent, 
respectively, or can be used combining two or more sorts. A cross-linking monomer and/or a 
cross-linking polymer are ten or less weight section usually more preferably used at a rate of 0.1 
- the amount part of duplexs 0.01 to 5 weight section to polymerization nature monomer 100 
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weight section. 

[0023](3) If a macro monomer is used with a macro monomer polymerization nature monomer, 
balance of preservability, offset tightness, and low temperature fixability can be improved. A 
macro monomer is a comparatively long linear molecule which has a functional group (for 
example, an unsaturation group like a carbon-carbon double bond) which can polymerize at the 
end of a chain. As a macro monomer, oligomer or polymer of 1 ,000-30,000 usually has a 
preferred number average molecular weight. If a macro monomer with a small number average 
molecular weight is used, the surface portion of particle toner will become soft and preservability 
will fall. On the contrary, if a macro monomer with a large number average molecular weight is 
used, the melting nature of a macro monomer will be bad and the fixability of a toner will fall. 
[0024]As an example of a macro monomer, it is independent in styrene. a styrene derivative, 
methacrylic acid ester, acrylic ester, acrylonitrile. a methacrylonitrile, etc., or the polymer 
produced by polymerizing two or more sorts, the macro monomer which has a polysiloxane 
skeleton, etc. are mentioned. Also in a macro monomer, the polymer which has a glass transition 
temperature higher than the glass transition temperature of binding resin is preferred, and a 
copolymer macro monomer and a polymethacrylic-acid-ester macro monomer with styrene. 
methacrylic acid ester, and/or acrylic ester are especially preferred. When using a macro 
monomer, the blending ratio receives polymerization nature monomer 100 weight section, is 
usually depended 0.03 to 5 weight section preferably 0.01 to 10 weight section, and is 0.05 to 1 
weight section preferably. When the using rate of a macro monomer is too large, the tendency 
for fixability to fall is shown. 

[0025](4) As colorant colorant, the various paints and color which are used in the field of toners, 
such as carbon black and a titanium white, can be used. As black colorant, magnetic particle [, 
such as carbon black, the dyes-and-pigments; cobalt of the Nigrosine base, nickel, a tri-iron 
tetraoxide, iron oxide manganese, iron oxide zinc and iron oxide nickel. ]; etc. can be mentioned. 
When using carbon black, since good image quality will be obtained and the safety to the 
environment of a toner will also increase if primary particle diameter uses what is 20-40 nm, it is 
desirable. 

[0026]As colorant for color toner, a yellow coloring agent, a magenta coloring agent, cyanogen 
colorant, etc. can be used, as a yellow coloring agent — the C.I. pigment yellow 3, 12. 13, 14. 15, 
17, 62. 65, 73. 83. 90, 93, 97, 120. 138, 155. and 180 and the 181; NEFUTORU yellow S. Hansa 
yellow G, C.I. bat yellow, etc. are mentioned. 

[0027]As a magenta coloring agent, they are mentioned by azo pigment condensed polycyclic 
pigment, etc. and more specifically. For example, C. The I. pigment red 48, 57, 58, 60, 63, 64, 68, 
81. 83, 87, 88, 89, 90, 112, 114, 122. 123, 144. 146, 149. 163, 170, 184, 185, 187. 202. 206. 207. 
and 209, 251;. C. I. pigment violet 19 grade is mentioned. 

[0028]As cyanogen colorant, they are mentioned by a copper-phthalocyanine compound and its 
derivative, the anthraquinone compound, etc., and more specifically. For example, C.I. pigment 
blues 2, 3. 6. 15, 15:1. 15:2, 15:3, 15:4. 16, 17. and 60; copper phthalocyanine blue, C.I. bat blue, 
C.I. acid blue. etc. are mentioned. This colorant is usually preferably used at a rate of one to 20 
weight section 0.1 to 50 weight section to polymerization nature monomer 100 weight section 
which forms binding resin or binding resin. 

[0029](5) Use the specific third class thiol as a chain transfer agent in chain transfer agent this 
invention. The third class thiol used by this invention is the third class thiol with 7-20 carbon 
atoms with the structure which has at least two tertiary carbon atoms, and the sulfur atom 
coupled directly with at least one of tertiary carbon atoms of it. A tertiary carbon atom means 
the carbon atom in which the hydrogen atom has not combined one. An alkyi group or an alkyi 
group, and sulfhydryl groups, such as a methyl group, have combined with this tertiary carbon 
atom. The numbers of carbon atoms of the third class thiol are 9-16 preferably from a composite 
ease or a viewpoint of a operation effect. The number of tertiary carbon atoms is three 
preferably. The bonding number of a sulfhydryl group is one piece preferably. 
[0030]As the third class thiol used by this invention, for example A 2,5.5-trimethyl hexane-2- 
thiol, A 2.2.4.6.6-pentamethylheptane-4-thiol. a 2,2.4.4.6-pentamethylheptane-6-thiol. A 
2,2,4,6,6.8,8-heptamethylnonane-4-thiol, a 2,2,5.8.8-pentamethylnonane-5-thiol, a 2,2,5,5.6,8.8- 
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heptamethylnonane-6~thiol. etc. are mentioned. 

[0031]The using rate of the third class thiol of a chain transfer agent receives polymerization 
nature monomer 100 weight section, is usually depended 0.1 to 3 weight section preferably 0.05 
to 4 weight section, and are 0.5 - the amount part of duplexs preferably. If the using rate of the 
third class thiol is too small, the reduction effect of fixing temperature will become small, and 
when too large, preservability shows a fall tendency. 

[0032]In this invention, other chain transfer agents (regulator) can be used together if needed in 
addition to the third class thiol. As other chain transfer agents, for example N-octyl mercaptan. 
n-dodecyl mercaptan. t-dodecyl mercaptan, n-hexadecylmercaptan. n-tetradecyl mercaptan, a 
2.2,4,6,6-pentamethylheptane-4-methylene thiol. A 2.4,6-trimethyl nonane"-4-thiol, 
tridecylmercaptan tetradecyl mercaptan, Mercaptans, such as hexadecylmercaptan; Dimethyl 
xantho gene disulfide. Xantho gene disulfide, such as diethyl xantho gene disulfide and diisopropyl 
xantho gene disulfide; Tetramethylthiuramdisulfide. Thiuram disulfide, such as a tetraethylthiuram 
disulfide and tetrabuthylthiuram disulfide; A carbon tetrachloride, halogenated hydrocarbon [, 
such as an ethylene bromide, ]; — hydrocarbon [. such as pentaphenylethane. ]; — an acrolein, 
alpha, such as methacrolein, beta-unsaturated aldehyde; ally! alcohol;2~ethylhexyl thioglycolate; 
TERUPINOREN. alpha-terpinene, beta-terpinene. gamma-terpinene, terpenes [, such as a 
dipentene, ]; — alpha-methylstyrene dimer [, such as 2-4-diphenyl-4-methyl-1-pentene, ]; — 
2,5-dihydrofuran etc. are mentioned. Even when it is not necessary to necessarily use it and and 
uses it, other chain transfer agents are used in a little ranges so that there may not be 
generating of a bad smell, a fall of offset temperature, a fall of preservability, etc. 
[0033](6) It aims at the uniform dispersion to the inside of the particle toner of lubricant and 
distributed auxiliary agent colorant, etc., Lubricant, such as fatty acid metal salt which consists 
of fatty acid, such as oleic acid and stearic acid, fatty acid, and metal, such as Na, K, Ca, Mg. and 
Zn; distributed auxiliary agent [, such as the Silang system or a titanium system coupling agent ]; 
etc. may be used. Such lubricant and a dispersing agent are usually used at 1 / about 1000 to 
1/1 rate on the basis of the weight of colorant. 

[0034](7) In order to raise the electrostatic property of a charge controlling agent toner, it is 
preferred to make the charge controlling agent of various kinds of positive triboelectric charging 
or negative triboelectric charging contain in a monomer composition. As a charge controlling 
agent for example BONTORON NOl (made by an Orient chemicals company). The Nigrosine 
base EX (made by an Orient chemicals company), spiro black TRH (made by the Hodogaya 
chemicals company). T-77 (made by the Hodogaya chemicals company), BONTORON S-34 
(made by an Orient chemicals company). BONTORON E-81 (made by an Orient chemicals 
company), BONTORON E-84 (made by an Orient chemicals company). BONTORON E-89 (made 
by an Orient chemicals company), BONTORON F-21 (made by an Orient chemicals company), 
COPY CHRGENX (made by Clariant, LTD.). COPY CHRGE NEC (made by Clariant, LTD.). TNS- 
4-1 (made by the Hodogaya chemicals company). TNS-4-2 (made by the Hodogaya chemicals 
company). Charge controlling agents, such as LR-147 (made by Japan Carlit Co.. Ltd.); JP.ll- 
15192,A. The 4th class ammonium (salt) group content copolymer given in JP.3-175456.A. JP,3- 
243954,A, etc.. Electrification control resin [, such as a sulfonic acid (salt) group content 
copolymer of a statement ]; etc. can be used for JP.3-243954,A. JP.1-217464.A. JP.3-15858.A. 
etc. A charge controlling agent is usually preferably used at a rate of 0.1 to 7 weight section 0.01 
to 10 weight section to polymerization nature monomer 100 weight section which forms binding 
resin or binding resin. 

[0035](8) It is preferred to use low softening point material for lowering the fixing temperature of 
a low-softening-point-material toner, or improving a mold-release characteristic etc. It adds in a 
monomeric mixture and low softening point material is made to contain in the polymerization 
toner to generate. When polymerization toner is what has core shell structure, low softening 
point material is made to contain in the colored polymer particle used as a core. 
[0036]As for low softening point material, it is preferred to a styrene monomer general-purpose 
as the main ingredients of a polymerization nature monomer that it is a thing of fusibility at a 
room temperature. As such low softening point material, the polyfunctional ester compound 
which consists of alcohol and carboxylic acid of three or more organic functions, and the 
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aromatic-carboxylic-acid-ester compound which consists of with a carbon numbers of 15 or 
more alcohol and carboxylic acid are preferred. When low softening point material is a thing of 
non-fusibility at a styrene monomer, it is necessary to heat to the temperature more than the 
melting temperature of low softening point material, and to distribute it at the process of 
preparing a polymerization nature monomer composition, and. Thus, since it is easy to carry out 
bleeding to the polymerization toner surface generated by a polymerization process even if it 
makes it distribute, it is not desirable. 

[0037]As alcohol of three or more organic functions, glycerin, pentaerythritol. Fatty alcohol, such 
as dipentaerythritol and penta glycerol; A fluoroglucitol, Alicyciic alcohols, such as a quercitol 
and inositol; Aromatic alcohol;D-erythroses, such as tris(hydroxymethyl) benzene, L-arabinose. 
D-mannose, D-galactose. D-fructose. Sugars, such as L-rhamnose, saccharose, malt sugar, and 
lactose; sugar^alcohol [. such as erythritol, D-TOREITTO L-arabite, adonitol, and xylitol, ]; etc. 
can be mentioned. Pentaerythritol and dipentaerythritol are [ among these ] preferred. 
[0038]As an example of alcohol in which the number of carbon atoms Is 1 5 or more, pentadecyl 
alcohol and cetyl alcohol — it passes and PUTADE sill alcohol, stearyl alcohol, nonadecyl 
alcohol, eicosyl alcohol, behenyl alcohol, ceryl alcohol, MESHIRIRU alcohol, etc. are mentioned. 
[0039]As carboxylic acid, acetic acid, butanoic acid, caproic acid, enanthic acid, caprylic acid, 
Pelargonic acid, capric acid, undecanoic acid, lauric acid, myristic acid. Stearic acid, margaric 
acid, arachidic acid, cerinic acid, MERIKISHIN acid. Erica acid, brassidic acid, sorbic acid, linolic 
acid, linolenic acid, behenyl acid. Aliphatic carboxylic acid, such as Thet Rolle acid and 
KISHIMENIN acid; Cyclohexane carboxylic acid, Alicyciic carvone acids, such as hexahydro 
isophthalic acid, hexahydro terephthalic acid, and 3.4.5.6-tetrahydrophtal acid; Benzoic acid, 
Aromatic-carboxylic-acid [, such as toluic acid, cumin acid, phthalic acid, isophthalic acid, 
terephthalic acid, trimesic acid, trimellltic acid, and hemimellitic acid. ]; etc. can be mentioned. 
Also in these. 10-30 aromatic carboxylic acid [ two or more ] is usually preferably preferred for 
the aliphatic carboxylic acid of 1 3-25 carboxylic acid, especially this number of carbon atoms, 
and a carboxyl group for the number of carbon atoms. 

[0040]Although polyfunctional ester compounds may differ, respectively and two or more 
carboxylic acid combined with each hydroxyl group of alcohol of three or more organic functions 
may be the same, the difference of the maximum of the number of carbon atoms in two or more 
carboxylic acid and the minimum is five or less thing preferably nine or less suitably, concrete — 
pentaerythritol tetra Millis Tait. pentaerythritol tetra laurate. dipentaerythritol hexa Millis Tait. 
and glycerol — doria — RAKIN acid etc. can be mentioned. 

[0041] As low softening point material, what is usually 30-200 ** in endothermic peak 
temperature at the time of temperature up within the limits of 50-180 ** preferably is desirable 
in the DSC curve measured with a differential scanning calorimeter (DSC). Polyfunctional ester 
compounds and aromatic-carboxylic-acid-ester compounds, such as pentaerythritol ester which 
Is in within the limits whose endothermic peak temperature is 60-1 60 ** more concretely, and 
dipentaerythritol ester which is within the limits of 50-80 **. are mentioned. Especially these 
polyfunctional ester compound aromatic-carboxylic-acid-ester compounds are preferred in 
respect of balance with low temperature fixabillty and a mold-release characteristic. 
[0042]The polyfunctional ester compound whose dissolved amount [ as opposed to 100 g of 25 
** styrene in a molecular weight ] (g/IOOgST; 25 **) is not less than lOg and whose acid value 
is 10 or less mg/KOH more preferably is especially preferred not less than 5g at 600 or more. 
The dipentaerythritol ester which has especially these physical properties shows higher efficacy 
to the fall of fixing temperature. Endothermic peak temperature is the value measured by ASTM- 
D-3418-82. Acid value is the value measured according to JIS-K-1 557-1 970. 
[0043]In the case of an aromatic-carboxylic-acid-ester compound, not less than 5g of dissolved 
amounts [ not less than lOg of ] (g/IOOgST; 35 **) to 100 g of styrene measured at 35 ** are 
not less than 1 5g especially preferably more preferably. Preferably. 2 or less mgKOH/g, the acid 
value of an aromatic-carboxylic-acid-ester compound is 1.3 or less mgKOH/g especially 
preferably, and. in many cases, are 1.0 or less mgKOH/g and 0.1 or more mgKOH/g 1.5 or less 
mgKOH/g. Low softening point material is usually preferably used at a rate of one to 1 5 weight 
section 0.1 to 20 weight section to polymerization nature monomer 100 weight section. 
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[0044](9) Although use of other release agents is unnecessary, it is the purposes, such as 
prevention from offset, and can make it contain other various release agents by request, in using 
these in order that low softening point material, such as a release agent polyfunctional ester 
compound, may act also as a release agent. As a release agent, for example Low molecular 
weight polyethylene, low molecular weight polypropylene, Low~molecular-weight polyolefine 
waxes, such as low-molecular-weight polybutylene; Molecular terminal oxidation low molecular 
weight polypropylene. The low-molecular-weight terminal modified polypropylene which replaced 
the molecular terminal by the epoxy group. And block polymer of these and low molecular weight 
polyethylene, molecular terminal oxidation low molecular weight polyethylene, Terminal-modified- 
polyolefin waxes, such as block polymer etc. of the low molecular weight polyethylene which 
replaced the molecular terminal by the epoxy group, and these and low molecular weight 
polypropylene; Candelilla. Vegetable system natural wax, such as carnauba, rice, haze wax, and a 
jojoba; Paraffin, Synthetic waxes, such as mineral system wax; Fischer Tropsch waxes, such as 
petroleum system waxes, such as micro crystalline and PETORO lactam, and denaturation wax; 
Montand of those, a ceresin. and ozocerite; the mixture of these, etc. are illustrated. As for 
these release agents, it is preferred to use to polymerization nature monomer 100 weight section 
which forms binding resin or binding resin 0.1 to 20 weight section (further one to 15 weight 
section). 

[0045](10) As a polymerization initiator polymerization initiator, a radical polymerization initiator 
is used suitably. Specifically Persulfate;4.4 -azobis. such as potassium persulfate and ammonium 
persulfate (4-cyanovaleric acid). 2,2 -azobis (2-amidinopropane) dihydrochloride, 2.2 -azobis 2- 
methyl-N-1.1-bis(hydroxymethyl)-2-hydroxyethyl PUROPIO amide, 2 and 2 -azobis (2,4- 
dimethylvaleronitrile), 2,2 -azobis isobutyronitrile. Azo compounds, such as 1,1 -azobis (1- 
cyclohexanecarbonitrile); Isobutyryl peroxide. Diacyl peroxide systems, such as 2,4-di-chloro 
benzoyl peroxide and 3,5,5'-trimethylhexanoyl peroxide; Bis(4-t-butylcyclohexyl)peroxy di- 
carbonate, Di-n-propyl peroxy di-carbonate, di-isopropyl carbonate, di-2- 

ethoxyethyl peroxy di-carbonate, JI (2-ethylethyl peroxy) di-carbonate, **-s|aMe3MnMcs|c 
butylperoxy di-carbonate, Peroxy di-carbonate. such as JI (3-methyl-3-methoxy butylperoxy) 
di-carbonate; (alpha and alpha-bis-neo decanoly peroxy) Diisopropylbenzene. Cumil-peroxy- 
neodecanoate. 1, V. 3. and 3 -tetramethyl butylperoxyneodecanoate, 1-cyclohexyl-1-methylethyl 
peroxy neo decanoate, T-hexylperoxy neodecanoate, t-butylperoxy neodecanoate. t-hexyl 
peroxy pivalate, t-butylperoxy perpivalate, Methylethyl peroxide, di-t-butyl peroxide, acetyl 
peroxide. JIKUMIRU peroxide, lauroyi peroxide, benzoyl peroxide. Other peroxides, such as t- 
butylperoxy2-ethylhexanoate. di-isopropyl peroxi dicarbonate. di-t-butyl peroxyisophthalate, and 
t-buthylperoxy isobuthylate, are illustrated The redox initiator which combined these 
polymerization initiators and a reducing agent can also be used. 

[0046]Among these, an oil-soluble radical initiator meltable to a polymerization nature monomer 
is preferred, and can also use a water-soluble initiator together with this if needed. The using 
rate of a polymerization initiator receives polymerization nature monomer 100 weight section, is 
usually depended 0.3 to 15 weight section preferably 0.1 to 20 weight section, and is 0.5 to 10 
weight section preferably. A molecular weight will become low if too large [ when this using rate 
is too small, a rate of polymerization is slow and ]. Although it can add beforehand in a monomer 
composition, polymerization initiators are the purposes, such as avoiding preliminary 
polymerization, and can also be added in suspension after the end of a granulation stage of the 
monomer composition in the drainage system carrier fluid inside of the body. The using rate of a 
polymerization initiator is a drainage system carrier fluid object standard, and is usually about 
0.001 to 3 % of the weight. 

[0047](1 1) As dispersion stabilizer used for dispersion stabilizer this invention. Sulfate, such as 
barium sulfate and calcium sulfate; Barium carbonate, calcium carbonate, carbonate [, such as 
magnesium carbonate, ]; — phosphate [, such as calcium phosphate ]; — an aluminum oxide. 
Metallic oxides, such as titanium oxide; Aluminium hydroxide, magnesium hydroxide. Metal 
hydroxide, such as a ferric hydroxide; surface-active agent [, such as water soluble polymer; 
anionic surface-active agents, such as polyvinyl alcohol, methyl cellulose, and gelatin, a nonionic 
surface-active agent, and an ampholytic surface active agent, ]; etc. can be mentioned. Metallic 
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compounds, such as sulfate, carbonate, a metallic oxide, and metal hydroxide, are preferred, and 
colloid of the metallic compounds of difficulty water solubility is [ among these ] more preferred. 
Since especially colloid of metal hydroxide of difficulty water solubility can narrow particle size 
distribution of particle toner and its clear nature of a picture improves, it is preferred. 
[0048]Colloid of the difficulty water solubility metal hydroxide obtained by adjusting the pH of the 
solution of a water-soluble polyvalent-metallic-salt compound to seven or more although colloid 
of difficulty water soluble metallic compounds does not have the restriction by the process, 
Colloid of the metal hydroxide of difficulty water solubility especially generated by the reaction in 
the aqueous phase of a water-soluble polyvalent-metallic-salt compound and a hydroxylation 
alkaline metal is preferred. Number particle-size-distribution Dg^ (50% accumulated of number 

particle size distribution) is 0.5 micrometer or less, and, as for colloid of difficulty water soluble 
metallic compounds, it is preferred that D^q (90% accumulated of number particle size 

distribution) is 1 micrometer or less. If the particle diameter of colloid becomes large too much, 
the stability of a polymerization will collapse and the preservability of a toner will fall. 
[0049]This dispersion stabilizer is usually preferably used at a rate of 0.3 to 10 weight section 
0.1 to 20 weight section to polymerization nature monomer 1 00 weight section. If there are too 
few these using rates, it will be difficult to acquire sufficient polymerization stability, and will 
become easy to generate a polymerization aggregate. On the contrary, if there are too many 
these using rates, the particle size distribution of particle toner spreads by the Increase in 
particles, or aqueous solution viscosity will become large and polymerization stability will become 
low. 

[0050](12) The manufacturing method polymerization toner of a colored polymer particle can be 
obtained as a colored polymer particle by carrying out suspension polymerization of the 
monomeric mixture which contains a polymerization nature monomer and colorant at least in the 
drainage system carrier fluid body containing dispersion stabilizer. Mix a polymerization nature 
monomer, colorant, the third class thiol, a charge controlling agent low softening point material, 
etc., it is made to more specifically distribute uniformly using a bead mill etc., and the monomeric 
mixture which is oily mixed liquor is prepared. Subsequently, after throwing this monomeric 
mixture into the drainage system carrier fluid inside of the body containing dispersion stabilizer, 
stirring with an agitator and the particle diameter of the drop of a monomeric mixture becoming 
fixed, a polymerization initiator is supplied and it is made to shift into the drop of a monomeric 
mixture. Next, the drop of a monomeric mixture is corned even to a still more detailed drop using 
the mixed device which has high shearing. Thus, after corning even to the detailed drop which 
has the particle diameter of the grade which matches mostly in the particle diameter of the 
polymerization toner to generate, it usually polymerizes at the temperature of 30-200 **. Thus, a 
colored polymer particle is made to generate. The generated colored polymer particle is used as 
polymerization toner. 

[0051](2) The polymerization toner of the manufacturing method core shell structure of the 
polymer particle of core shell structure can be manufactured by methods, such as the spray dry 
method, an interface reaction method, an in situ polymerization method , and a phase separation 
method. Especially an in situ polymerization method and a phase separation method have well 
preferred manufacturing efficiency, in In the situ polymerizing method, in the drainage system 
carrier fluid body containing dispersion stabilizer. The polymer particle (polymerization toner) of 
core shell structure can be obtained by using as a core the colored polymer particle obtained by 
carrying out suspension polymerization of the monomeric mixture which contains a 
polymerization nature monomer and colorant at least, and carrying out suspension polymerization 
of the polymerization nature monomer for shell under existence of this core. The third class thiol 
is made to contain in a monomeric mixture when manufacturing the colored polymer particle 
used as a core in this invention. 

[0052]If a water-soluble polymerization initiator is added when adding the polymerization nature 
monomer for shell in a polymerization reaction system, it will become easy to generate a polymer 
particle with a core shell type structure. As a water soluble polymerization initiator. 
persulfate;4,4 -azobis. such as potassium persulfate and ammonium persulfate (4-cyanovaleric 
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acid), 2.2'-azobis (2-amidinopropane) dihydrochloride. Azo initiators, such as 2,2'"azobis 2- 
methyl-N-1,1 -bis(hydroxymethyl)-2-hydroxyethyl PUROPIO amide; combination [of oil-soluble 
initiators such as cumene peroxide, and a redox catalyst ]; etc. can be mentioned. The quantity 
of a water soluble polymerization initiator is a drainage system carrier fluid object standard, and 
is usually 0.001 to 3 % of the weight. 

[0053]The blocking resistance of polymerization toner, i.e., preservability, can be improved by 
using the polymerization nature monomer which can generate the polymer of a glass transition 
temperature higher than the glass transition temperature of the polymer component which 
constitutes the colored polymer particle of a core as a polymerization nature monomer for shell. 
As a polymerization nature monomer for cores, that in which glass transition temperature can 
usually generate 60 ** or less of about 40-60 ** polymers preferably is preferred. As a 
polymerization nature monomer for shell, not less than 10 ** of not less than 20 ** and the 
things which can generate the polymer of a more desirable glass transition temperature high not 
less than 30 are preferably more preferred than the glass transition temperature of the 
polymer component which forms a core. The glass transition temperature of the polymer formed 
from the polymerization nature monomer for shell of 1 1 0 ** or less of excess of 60 ** is 
[ usually and 120 ** or less of excess of 50 ** ] 80-105 ♦* more preferably. Glass transition 
temperature is a value computed by calculation in accordance with a conventional method from 
the kind and using rate of each monomer. 

[0054]The polymerization nature monomer for cores and the polymerization nature monomer for 
shell are usually used by the weight ratio of 80:20 to 99.9:0.1. A preservability improvement 
effect is small in too little [ the rate of the polymerization nature monomer for shell ]. and the 
improvement effect of the reduction of fixing temperature by being excessive becomes small 
conversely, the thickness of shell — usually — 0.003-0.5-micrometer 0.001-1.0 micrometer is 
0.005-0.2 micrometer more preferably. 

[0055]2. The toner for electrostatic charge image development of toner this invention for 
electrostatic charge image development can be preferably obtained by the above-mentioned 
polymerizing method. 2-1 1 micrometers of volume average particle diameter (dv) of the 
polymerization toner (the polymerization toner of core shell structure is included) obtained by 
the manufacturing method of this invention are 1-12 micrometers usually 3-10 micrometers 
more preferably. When using It for the use which acquires a high definition picture especially. 2-9 
micrometers of volume average particle diameter of polymerization toner can be preferably made 
it is more desirable and small even to 3-8 micrometers, particle-size-distribution = volume- 
average-particle-diameter (dv) / number average particle diameters of the polymerization toner 
obtained by the manufacturing method of this invention (dp) — usually — it is 1.3 or less more 
preferably 1.5 or less 1.7 or less. Resolution can be raised by adjusting the volume average 
particle diameter and particle size distribution of polymerization toner to said within the limits. 
[0056]Since the third class thiol is used as a chain transfer agent at the time of the composition, 
binding resin of the toner for electrostatic charge image development of this invention is the 
polymer which the alkylthio group resulting from the chain transfer reaction of this the third 
class thiol combined. An alkylthio group is an alkylthio group with 7-20 carbon atoms with the 
structure which has at least two tertiary carbon atoms, and the sulfur atom coupled directly with 
at least one of tertiary carbon atoms of it. Although the connecting position in particular of an 
alkylthio group is not restricted, it is usually molecular chain terminals of a polymer, in view of 
the mechanism of the chain transfer of the third class thiol. 

[0057]If needed, for the purpose of the improvement in mobility, polish nature, etc., it can mix 
with a general-purpose external additive, and the polymerization toner obtained by the 
manufacturing method of this invention can be used. As an external additive, an inorganic 
particle and/or organic resin particles are mentioned. As an inorganic particle, a silica dioxide, an 
aluminum oxide, titanium oxide, a zinc oxide, tin oxide, barium titanate, strontium titanate, etc. 
are mentioned. As organic resin particles, methacrylate polymer particles, acrylic ester polymer 
particles, The core shell type particles etc. in which styrene methacrylic-acid-ester copolymer 
particles, styrene acrylic ester copolymer particles, zinc stearate, calcium stearate, and a core 
were formed in with the methacrylic-acid-ester copolymer, and shell was formed with the 
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styrene polymer are mentioned An inorganic oxide particle, especially silica dioxide particles are 
[ among these ] preferred. Especially the silica dioxide particles by which could carry out 
hydrophobing processing of the surface of these particles, and hydrophobing processing was 
carried out are preferred. Although the quantity in particular of an external additive is not limited, 
it is usually 0.1 to 6 weight section to polymerization toner 100 weight section. 
[0058]An external additive may be used combining two or more sorts. When using combining an 
external additive, the method of combining the inorganic particles or inorganic particle which 
differs in mean particle diameter, and organic resin particles is preferred. Adhesion of an external 
additive is usually performed by putting an external additive and polymerization toner into mixers, 
such as a Henschel mixer, and stirring them. 

[0059]The softening temperature (Ts) of the toner measured with the flow tester is 62-67 **, 
and, as for the toner for electrostatic charge image development of this invention (the thing 
containing an external additive is included), it is preferred that the outflow starting point (Tfb) is 
not less than 110**. Heating a toner sample with a fixed heating rate using a flow tester, give 
constant load to a plunger, it is made to extrude from a nozzle, and the amount of descent- 
temperature curve of a flow tester s plunger is drawn by this (a temperature graduation is a 
horizontal axis). The height in the standup time of the beginning of this curve is called softening 
temperature (temperature;Ts in which it softened and the internal gap disappeared). If it 
furthermore heats, a curve will rise on a steep slope, but it flows out and the time is called the 
starting point (temperature into which the fused toner flows out of a nozzle; Tfb). The details of 
the measuring method of the melting characteristic using a flow tester are mentioned later. 
[0060]It excels in low temperature fixability. so that the softening temperature (Ts) temperature 
of a toner is low, and offset generating temperature becomes high and it becomes difficult to 
generate offset, so that outflow starting point (Tfb) temperature is high. Even if softening 
temperature (Ts) temperature is low, when outflow starting point (Tfb) temperature is also low, it 
becomes easy to generate offset. The softening temperature (Ts) of the toner measured with 
the flow tester has the more preferred range of 63-66 **. as for the outflow starting point (Tfb), 
it is more preferred that it is not less than 120 **, and it is preferred that it is especially not less 
than 1 30 **. As a chain transfer agent, these desirable melting characteristics can be given to a 
toner by using said the specific third class thiol. 

[0061 ]If the toner for electrostatic charge image development of this invention (especially 
polymerization toner of core shell structure) is used, fixing temperature can be more preferably 
reduced in temperature of about 100-140 ** by 80-160 **, and, moreover, offset generating 
temperature can be maintained to a not less than 200 ** elevated temperature. The toner for 
electrostatic charge image development of this invention is excellent in preservability and 
mobility, does not have generating of a pungent smell at the time of printing, and can form the 
picture of good image quality with high resolution. 
[0062] 

[Example]Although an example and a comparative example are given to below and this invention 
is explained more concretely, this invention is not limited only to these examples. A part and % 
are weight references as long as there is no notice especially. The measuring method of the 
physical properties in an example and a comparative example is as follows. 

[0063](1) Particle diameter, volume average particle diameter (dv) of a particle-size-distribution 
polymer particle, and particle size distribution [Volume-average-particle-diameter (dv) / number 
average particle diameters (dn)] were measured by the multi-sizer (made by Beckman Coulter). 
Measurement by this multi-sizer was performed on measurement-particles number =100,000 
piece conditions diameter =of aperture lOOmicrometer, the medium = iso ton II. and concentration 
=10%. 

[0064](2) If thick, it can measure with a multi-sizer or an electron microscope, but like an 
example and a comparative example, when thin, compute the thickness of the shell of the 
polymerization toner of shell thickness core shell structure using the following formulas. 

x=Kl+s/100rho) ^ ''^-rd) 

However, the radius x of the mean particle diameter (volume particle diameter of a multi-sizer 
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micrometer) of the core-polymer particles before addition of the monomer for rshell: Shell 
thickness (micrometer) 

s: The number of addition parts of the monomer for shell (number of copies to 100 copies of 
monomers for cores) 

rho: — density [ of a shell polymer ] (g/cm*^); — usually — as rho= 1.0 — calculation. 
[0065](3) Using the melting characteristic quantityHzed type flow tester (the Shimadzu make, 
CFT-500CX in accordance with the conventional method, the amount of plunger descent- 
temperature curve was created by the following measuring condition, and each temperature of 
the softening temperature (Ts) of a toner and the outflow starting point (Tfb) was searched for. 
Starting temperature: Every 35.0 **, arrival temperature:250.0 **, and time-between- 
measurements:2.5 **/, heating-rate:3.0 ** /, and min, preheating time:300sec. and test 

force: lO.Okgf/cm^. nozzle hole diameterO.SOmm, nozzle 1.00 mm, and piston:1.0cm^. [ in length ] 
[0066](4) The printer (printing speed = a part for 16-sheet/) of commercial one ingredient of 
nonmagnetic development system is used on the conditions of the printing test temperature of 
23 and 50% of relative humidity. The polymerization toner evaluated to the developer of this 
printer was put in, continuous printing was performed from the first stage, and printing density 
(initial printing density) was measured with the reflection density plan (made in Macbeth). Fogging 
on the photo conductor of a nonimage area was investigated with the whiteness degree plan 
(made by Nippon Denshoku) after the continuous printing of 20,000 sheets. Fogging made 
adhesive tape (Sumitomo 3M Scotch whisky mending tape 810-3-18) adhere to the nonimage 
area on a photo conductor, and was investigated. After making adhesive tape adhere to the 
nonimage area of the photo conductor before printing, it specifically removes, and this is stuck 
on a print form, and the whiteness degree A is measured. On the other hand, after making 
adhesive tape adhere to the nonimage area of the photo conductor after printing, it removes, and 
this is stuck on a print form, and the whiteness degree B is measured. Fogging (%) is computable 
by A-B. Continuous printing was performed with printing density 5%. 

[0067](5) The fixing examination was done using the printer converted so that the temperature 
of the fixing roll part of the printer (printing speed = a part for 16-sheet/) of one ingredient of 
nonmagnetic development system of fixing temperature marketing could be changed. The 
temperature of the fixing roll of a modified printer was changed, the fixing rate of the developer 
in each temperature was measured, and the fixing examination was done by asking for the 
relation of a temperature-fixing rate. The fixing rate was calculated from the ratio of the image 
concentration before and behind tape peeling operation of the black solid field in the examination 
paper which was neglected for more than 5 minutes in order to stabilize the temperature of a 
fixing roll, when changing temperature, and was printed with the modified printer after that. That 
is, if image concentration in front of ID and after tape exfoliation is carried out ID back, the fixing 
rate can compute the image concentration before tape exfoliation from a following formula, 
fixing rate (%) =(after [ ID ] / before ID) xlOO — here, with tape peeling operation. Stick adhesive 
tape (Sumitomo 3M Scotch whisky mending tape 810-3-18) on the measured part of an 
examination paper, it is made to press and adhere in a constant pressure, and they are a series 
of operations of exfoliating adhesive tape in the direction which met paper with constant speed, 
after that. Image concentration was measured using the Macbeth reflection type image 
concentration measuring apparatus. In this fixing examination, fixing roll temperature applicable 
to 80% of a fixing rate was made into the fixing temperature of a developer. 
[0068](6) Changed fixing temperature as well as hot offset generating temperature fixing 
temperature, black solid was made to print, and fixing roll temperature when offset occurred was 
made into hot offset generating temperature. 
[0069](7) A fluid ratio (evaluation of mobility and preservability) 

An opening puts from a top three sorts of sieves which are 150 micrometers, 75 micrometers, 
and 45 micrometers respectively on this order, and weighs precisely and carries the 
polymerization toner 4g measured on the top sieve. Subsequently, after vibrating three sorts of 
these piled-up sieves for 1 5 seconds on condition of the oscillating intensity graduation 4 using 
granular material measuring apparatus (the Hosokawa micron company make, trade name 
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"powder tester"), the weight of the developer which remained on each sieve is measured. A fluid 
value is computed by putting each measured value into following formula **, **. and **, and 
calculating the value of a. b, and c, next putting these values into formula **. It measured 3 
times per one sample, and the average value was calculated. 

** a= [(polymer weight (g) which remained in a 1 50-micrometer screen) /4g] x100**b= [(polymer 
weight (g) which remained in a 75-micrometer screen) /4g] x100x0.6**c= [(polymer weight (g) 
which remained in a 45-micrometer screen) /4g] x1 00x0.2** mobility (%) =100- (a+b+c) 
The mobility in early stages of a developer (Fq) is measured as mentioned above. On the other 

hand, after putting a developer into a container and saving for five days at 50 **, mobility (F^) is 

measured in a similar manner. The fluid ratio (F^/Fq) was computed and it was considered as the 

index of preservability (blocking resistance) and mobility. 

[0070](8) In the printing examination of the evaluation above-mentioned of a bad smell, organic- 
functions evaluation of the bad smell near a print paper exit was carried out by five healthy 
people, and the following standard estimated the bad smell. 

C:3 or more persons as whom A:5 persons feel that a bad smell is. and B:1-2 persons who are 
not sense a bad smell sense a bad smell. 
[0071][Example 1] 

(1) The polymerization nature monomer for cores which consists of 80.5 copies of preparation 
styrene and 1 9.5 copies of n-butyl acrylate of a monomer composition (calculation Tg of the 
copolymer obtained = 55 **), a polymethacrylic-acid-ester macro monomer (the Toagosei 
chemical industry company make.) A trade name "AA6". Tg = 94 ** 0.3 copy. 0.6 copy of 
divinylbenzene (55% of industrial use purity), 1.0 copy of 2.2,4.6,6-pentamethylheptane-4-thiol, 
7.0 copies of carbon black (the Mitsubishi Chemical make, trade name "#25B"), 1 .0 copy of 
charge controlling agent (the Hodogaya chemicals company make, trade name SUPIRON black 
TRH), a release agent [Shell and the product made by MDS. a trade name "FT-100"] After 
stirring two copies with usual agitating equipment and mixing, uniform dispersion was carried out 
with the media type dispersion machine. 

[0072](2) In the solution which dissolved 10.2 copies of magnesium chlorides (water-soluble 
polyvalent metallic salt) in 250 copies of ion exchange water at the preparation room 
temperatures of the drainage system carrier fluid object. It added gradually under stirring of the 
solution which dissolved 6.2 copies of sodium hydroxide (hydroxylation alkaline metal) in 50 
copies of ion exchange water, and magnesium hydroxide colloid (metal hydroxide colloid of 
difficulty water solubility) dispersion liquid were prepared. When the particle size distribution of 
the generated above-mentioned colloid was measured with the micro track particle-size- 
distribution measuring instrument (made by Nikkiso Co., Ltd.). D^q (50% accumulated of number 

particle size distribution) was 0.35 micrometer, and Dqq (90% accumulated of number particle size 

distribution) of particle diameter was 0.84 micrometer. In measurement by this micro track 
particle-size-distribution measuring instrument, it carried out on condition of medium = ion 
exchange water for measurement-range =0.1 2-704micrometer, and measuring time = 30 seconds. 

[0073](3) Three copies of preparation methyl methacrylate (calculation Tg = 105 **) and 100 
copies of water of the polymerization nature monomer for shell were micro-disperse — ization- 
processed with the ultrasonic emulsification machine, and the water dispersion of the 
polymerization nature monomer for shell was obtained. D^q was 1.6 micrometers, when the 

particle diameter of the drop of the polymerization nature monomer for shell in a water 
dispersion was applied by 3% of concentration into 1% hexametaphosphoric acid sodium solution 
and measured the obtained drop with the micro track particle-size-distribution measuring 
instrument. 

[0074](4) In the magnesium hydroxide colloidal dispersion liquid obtained by the granulation stage 
above (2) at a room temperature. It agitates until it throws in the monomeric mixture obtained 
above (1) and a drop is stabilized, there — as a polymerization initiator — t-butylperoxy2- 
ethylhexanoate (the Nippon Oil & Fats Co., Ltd. make.) Trade name "par butyl O" Quantity 
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shearing churning during 10 minutes was carried out at the number of rotations of 15.000 rpm 
after adding five copies using EBARAMAIRUDA (the Ebara Corp. make, trade name "MDN303 V 
type"), and the drop of the monomeric mixture was corned. 

[0075](5) When the water dispersion of the monomeric mixture corned by the suspension 
polymerization process above (4) was put into the reactor equipped with stirring wings, a 
polymerization reaction was started at 95 ** and polymerization conversion reached to about 
1 00%, it sampled and the particle diameter of the colored polymer particle (core) was measured. 
As a result, the volume average particle diameter of the core particle was 7.0 micrometers. Next, 
the polymerization nature monomer for shell and the water-soluble initiator which were prepared 
above (3) [The Wako Pure Chem make, trade name "VA-086";2,2' azobis [the 2-methyl- N -(2- 
hydroxy ethyl)- propionamide]] 0.3 copy was dissolved in 65 copies of distilled water, and it was 
put into the reactor. After continuing a polymerization for 8 hours, the reaction was suspended 
and the water dispersion of pH 9.5 polymer particle was obtained. Stirring the water dispersion of 
the polymer particle obtained by the above. pH of the system was set to about 5.0 with sulfuric 
acid, and acid cleaning (for 25 ** and 10 minutes) was performed. Subsequently, it filtered and 
dried, and after drying, wash water was sprinkled and backwashing by water was performed. 
Then, the oven (45 **) performed 2 day-and-night desiccation, and the polymer particle was 
obtained. 

[0076](6) To 1 00 copies of polymer particles of the core shell structure acquired by the 
developer above (5), 0.8 copy of silica (Degussa AG make; trade name "R972") with a mean 
particle diameter of 14 nm which carried out hydrophobing processing was added, it mixed to 
them using the Henschel mixer, and one ingredient of nonmagnetic developer was obtained. A 
result is shown in Table 1 . 

[007 7] [Example 2] In the preparation process of (1) monomer composition of Example 1, It 
carried out like Example 1 except having changed the addition of the divinylbenzene of a cross 
linking agent into 0.7 copy from 0.6 copy, and having changed the addition of the 2,2,4,6,6- 
pentamethylheptane-4-thiol of a chain transfer agent into 2.0 copies from 1.0 copy, respectively. 
A result is shown in Table 1. 

[0078] [Example 3] In the preparation process of (1) monomer composition of Example 1, It 
carried out like Example 1 except having changed SUPIRON black TRH of the charge controlling 
agent into FCA626N (electrification control resin [ by FUJIKURA KASEI CO.. LTD. ]. and Mw= 
about 27,000, Mn= about 8,000, sulfonic group addition structural unit ratio 7-mol% of styrene 
acrylic ester resin). A result is shown in Table 1. 

[0079][Example 4] In the preparation process of (1) monomer composition of Example 1. It 
carried out like Example 1 except having changed SUPIRON black TRH of the charge controlling 
agent into FCA626N, and having changed the "FT-100" 2 copy of the release agent into the 
dipentaerythritol hexa Millis Tait 10 copy, respectively. A result is shown in Table 1. 
[0080] [Comparative example 1] In the preparation process of (1) monomer composition of 
Example 1, it carried out like Example 1 except having changed the 2.2,4,6.6- 
pentamethylheptane-4-thiol of the chain transfer agent into t-dodecyl mercaptan. A result is 
shown in Table 1 . 

[0081] [Comparative example 2] In the comparative example 1, it carried out like the comparative 
example 1 except having changed the addition of t-dodecyl mercaptan into 2.0 copies from 1.0 
copy. A result is shown in Table 1 . 
[0082] 
[Table 1] 
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[0083]( Footnote) 

(*1) n-BA:n~butyl acrylate (*2) DVB : divinylbenzene (55% of purity) 

CB.carbon black (*4) charge controlling agent TRH : (*3) The Hodogaya chemicals company 
make. SUPIRON Black TRHFCA: The FUJIKURA KASEI CO.. LTD. make, electrification control 
resin FCA626N (^5) release agent FT-100 : Shell and the product made by MDS. Fischer 
Tropsch wax DPEHMidipentaerythritol hexa Millis Tait (*6) — PMHT:2,2.4.6.6- 
pentamethylheptane-4-thiol (*7) TDMrt-dodecyl mercaptan (*8) MMA:methyl methacrylate. (*9) 
Ts: — softening temperature (*10) Tfb: of a toner — the outflow starting point of a toner [0084] 
By using the specific third class thiol as a chain transfer agent so that clearly from the result of 
Table 1 (Examples 1-4), Fixing temperature is reduced, moreover, offset temperature is 
maintained to an elevated temperature, in addition, there is no bad smell, and the toner for 
electrostatic charge image development which can form a high-definition picture can be 
obtained. On the other hand, if t-dodecyl mercaptan which is a general-purpose chain transfer 
agent is used. When there are few the additions (comparative example 1), fixing temperature 
cannot be lowered, but when there are many additions (comparative example 2), the offset 
temperature of that to which fixing temperature can be reduced falls remarkably, moreover the 
bad smell at the time of printing becomes severe, and preservability also falls. 
[0085] 

[Effect of the Invention]According to this invention, fixing temperature is low and Energy saving, 
printing, and improvement in the speed of a copy, It can respond to colorization etc. and, 
moreover, excels in preservability and mobility, and offset temperature is high, there is also no 
generating of a bad smell, and the toner for electrostatic charge image development which can 
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form the picture of good image quality with high resolution is provided. The toner for 
electrostatic charge image development of this invention can be used with various image forming 
devices as a developer for developing an electrostatic latent image in a xerography, an 
electrostatic printing method, an electrostatic recording method, etc. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



[Field of the Invention]This invention relates to a toner for electrostatic charge image 
development used for the development of the electrostatic latent image formed in a xerography, 
an electrostatic recording method, an electrostatic printing method, etc., and a manufacturing 
method for the same. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art]In a xerography, an electrostatic recording method, an electrostatic 
printing method, etc., the toner (toner for electrostatic charge image development) is used as a 
developer for visualizing the electrostatic latent image formed on the photo conductor. A toner 
is a coloring particle containing binding resin, colorant, a charge controlling agent, a release 
agent, etc. The manufacturing method of a toner is divided roughly into pulverizing method and 
the polymerizing method. Pulverizing nriethod is a method of carrying out melt kneading, ranking 
second, grinding and classifying each ingredient, such as binding resin and colorant, and 
manufacturing a toner (pulverizing method toner). In pulverizing method, since it is necessary to 
use the thing of construction material with the brittleness which is easy to be ground as binding 
resin, it is generated by a lot of impalpable powder according to a grinding process. Although a 
classification must remove such impalpable powder, a process is complicated and, moreover, the 
yield becomes low. Since a pulverizing method toner is construction material with weak binding 
resin, pulverization is carried out within devices, such as a copying machine, at the time of use, 
and, as a result, image quality deteriorates. 

[0003]On the other hand, the polymerizing method is a method of making the polymer particle 
containing colorant etc. generating, by carrying out suspension polymerization of the monomeric 
mixture which contains a polymerization nature monomer, colorant, a charge controlling agent, a 
release agent, etc. in the drainage system carrier fluid body containing dispersion stabilizer. In 
the polymerizing method, the obtained colored polymer particle can be used as a toner 
(polymerization toner), thus, the polymerizing method — if — since a grinding process is not 
needed, the material which can form the polymer which is hard to be ground as a polymerization 
nature monomer can be chosen, since polymerization toner is a globular form substantially, it is 
excellent in mobility, and, moreover, particle size distribution boils it markedly as compared with 
a pulverizing method toner, and it is sharp. 

[0004]It is minute to the toner for electrostatic charge image development, the picture of the 
outstanding high-concentration image quality can be formed in it, and image quality does not 
deteriorate in it by change of environment, such as temperature and humidity, either, but, 
moreover, it is required for it are continuous printing, that a consecutive copy should be possible, 
etc. In addition to these characteristics, the toner for electrostatic charge image development is 
urged for it to be able to respond to improvement in the speed of that it can contribute to 
energy saving, printing, and a copy, to be able to respond to full color-ization, etc. these days. 
Therefore, moreover, in addition, the toner for electrostatic charge image development is urged 
to improve fixability, such as a fall of fixing temperature, without maintaining high definition and 
spoiling preservability. 

[0005]SpecificalIy in image forming devices with which the toner for electrostatic charge image 
development is used, such as a copying machine of an electrophotographying system, and a 
printer, reduction of power consumption is attained these days. The process of consuming 
energy also especially in an electrophotographying system is a fixing process for being 
established, after transferring the toner image on a photo conductor on transfer materials, such 
as paper. Generally, in the fixing process, in order to fix a toner image on a transfer material, the 
fixing roll and fixing belts which were heated at not less than 150 ^ are used, and the electrical 
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and electric equipment is used as the energy source. Lowering this fixing temperature is called 
for from a viewpoint of energy saving. 

[0006]Improvement in the speed of printing speed or copy speed is called for these days. While 
composite-izing of an image forming device and the network of a personal computer progress 
especially, the demand to high speed printing or high speed copying is increasingly stronger. 
Therefore, in the high speed printer or the high speed copying machine, shortening of fixing time 
is needed. 

[0007]In the design of the toner for electrostatic charge image development, there is a method 
of reducing the glass transition temperature (Tg) of binding resin as the technique of meeting the 
demand from such an image forming device. However, if Tg of binding resin is reduced, all over 
preservation of a toner, or the toner box of a developer, particle toner will cause blocking 
mutually, and will be floe, and it will be a toner what is called with bad preservability. 
C0008]These days, the color printing and color copying art by an electrophotographying system 
are developed. In order to perform color printing and color copying, usually the electrostatic 
latent image on a photo conductor was developed using the color toner of 3 thru/or 4 colors, 
and was transferred at once or one by one on the transfer material, and it is established after an 
appropriate time. For this reason, the thickness of the toner established compared with a 
monochrome image becomes thick. In order to make it color to a predetermined color tone with 
mixed colors, it is required at the time of fixing to carry out melting of two or more overlapping 
color toner uniformly. 

[0009]Therefore, it is necessary to make it easy to design the melt viscosity near fixing 
temperature low compared with the conventional thing, and to fuse in color toner. There are 
methods, such as making the molecular weight of binding resin low, or lowering Tg as the 
technique of making melt viscosity of a toner low, compared with the conventional toner 
However, by any method, it will be easy to cause blocking and will be a toner with bad 
preservability. Thus, adoption of the refining technique of the toner corresponding to energy 
saving, improvement in the speed of printing or a copy, and colorization will reduce the 
preservability of a toner. 

[0010] Conventionally, the fixing temperature of the toner for electrostatic charge image 
development is lowered, and the toner which has core shell structure is simultaneously proposed 
as the technique of raising blocking resistance. It is the method of forming the particle toner (it 
is also called capsule toner) of the structure which specifically used as the core the coloring 
particle which contains binding resin and colorant at least and in which Tg covered this core with 
high resin. In the polymerizing method, carry out suspension polymerization of the polymerization 
nature monomeric mixture which contains a polymerization nature monomer and colorant at 
least, make a colored polymer particle generate, and it ranks second. The method of making the 
polymer particle of core shell structure generate is known by polymerizing the polymerization 
nature monomer which can generate the polymer of Tg higher than Tg of the polymer component 
which constitutes this colored polymer particle under existence of this colored polymer particle. 
If this technique is adopted, the polymer particle of the structure which covered the 
circumference of the colored polymer particle (core) of low Tg with the thin polymer layer (shell) 
of high Tg can be obtained. 

[0011]The toner of such core shell structure can control blocking of toners by the shell which 
consists of a polymer layer of high Tg while being able to lower fixing temperature by making low 
enough Tg of the binding resin which constitutes a core. However, since the temperature which 
offset generates would also become low if Tg of the binding resin which constitutes a core is 
lowered in order to lower fixing temperature even if it is a toner of such core shell structure, it 
was difficult to obtain high definition. 

[0012]In order to adjust the molecular weight of binding resin conventionally, the method of 
polymerizing a polymerization nature monomer under existence of chain transfer agents, such as 
t-dodecyl mercaptan, is known (for example, paragraph number [0032] of JP,1 1-38674,A). When 
binding resin is manufactured using a chain transfer agent, ** which makes the molecular weight 
of binding resin low is made, and since the reduction in Tg is also easy, improvement in the 
melting characteristic of a toner and reduction of fixing temperature are expected. 
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[001 3] However, in order that mercaptans proposed as a typical chain transfer agent by the 
technical field of the toner from the former, such as t-dodecyl mercaptan and n-dodecyl 
mercaptan, might remain in binding resin, there was a problem that a toner generated a pungent 
smell. If the amount of these mercaptans used is lessened, fixing temperature of a toner of what 
can control the bad smell of a toner cannot fully be lowered. On the other hand, if the amount of 
these mercaptans used is increased, in addition to the pungent smell of what can fully lower the 
fixing temperature of a toner becoming strong, offset generating temperature will also become 
remarkably low and the blocking resistance of a toner will also fall remarkably further. Such a 
tendency is the same also in the toner of core shell structure. Therefore, it was difficult actually 
to obtain the toner with which these mercaptans are used for for molecular weight adjustment, 
and it can be satisfied of mercaptans in respect of reduction of the melting characteristic or 
fixing temperature, preservability (blocking resistance), mobility, etc. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention]According to this invention, fixing temperature is low and Energy saving* 
printing, and improvement in the speed of a copy, It can respond to colorization etc. and, 
moreover, excels in preservability and mobility, and offset temperature is high, there is also no 
generating of a bad smell, and the toner for electrostatic charge image development which can 
form the picture of good image quality with high resolution is provided. The toner for 
electrostatic charge image development of this invention can be used with various image forming 
devices as a developer for developing an electrostatic latent image in a xerography, an 
electrostatic printing method, an electrostatic recording method, etc. 
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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis docunnent has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]The purpose of this invention has low fixing 
temperature, and Energy saving, printing, and improvement in the speed of a copy. It can respond 
to colorization etc. and, moreover, in addition, excels in preservability and mobility, and offset 
temperature is high, there is also no generating of a bad smell, and it is in providing the toner for 
[ which can form the picture of good image quality with high resolution ] electrostatic charge 
image development, and its manufacturing method. 

[001 5]This invention persons found out that said purpose could be attained with the toner 
containing the binding resin obtained as a chain transfer agent using the third class thiol which 
has a structure specific at the time of a polymerization, as a result of inquiring wholeheartedly. 
Namely, it has at least two tertiary carbon atoms as a chain transfer agent at the time of the 
polymerization of binding resin. And if the third class thiol with 7-20 carbon atoms which have 
the structure which the sulfur atom coupled directly in at least one of tertiary carbon atoms of it 
is used. Comparatively little use can also fully lower the fixing temperature of a toner, and 
moreover can maintain offset generating temperature highly, a bad smell does not have it, either, 
further, it can excel in preservability and mobility and the toner for electrostatic charge image 
development which forms good image quality with high resolution can be obtained. 
[001 6] Conventionally, the third class thiol which has this specific structure is a technical field of 
a toner, and is the compound which was not used as a chain transfer agent or a regulator. In 
order that the third class thiol may participate in a chain transfer reaction, at least a part of the 
third class thiol used at the time of a polymerization will be combined as an alkylthio group in the 
generated polymer (binding resin) after a polymerization. This invention comes to be completed 
based on these knowledge. 



[Translation done.] 
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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example]Although an example and a comparative example are given to below and this invention 
is explained more concretely, this invention is not limited only to these examples. A part and % 
are weight references as long as there is no notice especially. The measuring method of the 
physical properties in an example and a comparative example is as follows. 

[0063](1) Particle diameter, volume average particle diameter (dv) of a particle-size-distribution 
polymer particle, and particle size distribution [Volume-average-particle-diameter (dv) / number 
average particle diameters (dn)] were measured by the multi-sizer (made by Beckman Coulter). 
Measurement by this multi-sizer was performed on measurement-particles number =100.000 
piece conditions diameter =of aperture lOOmicrometer, the medium = iso ton II, and concentration 
=10%. 

[0064](2) If thick, it can measure with a multi-sizer or an electron microscope, but like an 
example and a comparative example, when thin, compute the thickness of the shell of the 
polymerization toner of shell thickness core shell structure using the following formulas. 

x=Kl+s/100rho) ^ /3-r (1) 

However, the radius x of the mean particle diameter (volume particle diameter of a multi-sizer 
micrometer) of the core-polymer particles before addition of the monomer for rshell: Shell 
thickness (micrometer) 

s: The number of addition parts of the monomer for shell (number of copies to 100 copies of 
monomers for cores) 

rho: — density [ of a shell polymer ] (g/cm^); — usually — as rho= 1.0 — calculation. 
[0065](3) Using the melting characteristic quantity-ized type flow tester (the Shimadzu make, 
CFT-500C), in accordance with the conventional method, the amount of plunger descent- 
temperature curve was created by the following measuring condition, and each temperature of 
the softening temperature (Ts) of a toner and the outflow starting point (Tfb) was searched for. 
Starting temperature: Every 35.0 **, arrival temperature:250.0 **, and time-between- 
measurements:2.5 *♦/, heating-raterS.O ** /. and min, preheating timerSOOsec. and test 

force: lO.Okgf/cm^, nozzle hole diameterO.SOmm, nozzle 1.00 mm, and piston:1.0cm^. [ in length ] 
[0066](4) The printer (printing speed = a part for 16-sheet/) of commercial one ingredient of 
nonmagnetic development system is used on the conditions of the printing test temperature of 
23 **, and 50% of relative humidity. The polymerization toner evaluated to the developer of this 
printer was put in, continuous printing was performed from the first stage, and printing density 
(initial printing density) was measured with the reflection density plan (made in Macbeth). Fogging 
on the photo conductor of a nonimage area was investigated with the whiteness degree plan 
(made by Nippon Denshoku) after the continuous printing of 20.000 sheets. Fogging made 
adhesive tape (Sumitomo 3M Scotch whisky mending tape 810-3-18) adhere to the nonimage 
area on a photo conductor, and was investigated. After making adhesive tape adhere to the 
nonimage area of the photo conductor before printing, it specifically removes, and this is stuck 
on a print form, and the whiteness degree A is measured. On the other hand, after making 
adhesive tape adhere to the nonimage area of the photo conductor after printing, it removes, and 
this is stuck on a print form, and the whiteness degree B is measured. Fogging (%) is computable 
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by A-B. Continuous printing was performed with printing density 5%. 

[0067](5) The fixing examination was done using the printer converted so that the temperature 
of the fixing roll part of the printer (printing speed = a part for 16-sheet/) of one ingredient of 
nonmagnetic development system of fixing temperature marketing could be changed. The 
temperature of the fixing roll of a modified printer was changed, the fixing rate of the developer 
in each temperature was measured, and the fixing examination was done by asking for the 
relation of a temperature-fixing rate. The fixing rate was calculated from the ratio of the image 
concentration before and behind tape peeling operation of the black solid field in the examination 
paper which was neglected for more than 5 minutes in order to stabilize the temperature of a 
fixing roll, when changing temperature, and was printed with the modified printer after that. That 
is, if image concentration in front of ID and after tape exfoliation is carried out ID back, the fixing 
rate can compute the image concentration before tape exfoliation from a following formula, 
fixing rate (%) =(after [ ID ] / before ID) x100 — here, with tape peeling operation. Stick adhesive 
tape (Sumitomo 3M Scotch whisky mending tape 810-3-18) on the measured part of an 
examination paper, it is made to press and adhere in a constant pressure, and they are a series 
of operations of exfoliating adhesive tape in the direction which met paper with constant speed, 
after that. Image concentration was measured using the Macbeth reflection type image 
concentration measuring apparatus. In this fixing examination, fixing roll temperature applicable 
to 80% of a fixing rate was made into the fixing temperature of a developer. 
[0068](6) Changed fixing temperature as well as hot offset generating temperature fixing 
temperature, black solid was made to print, and fixing roll temperature when offset occurred was 
made into hot offset generating temperature. 
[0069](7) A fluid ratio (evaluation of mobility and preservability) 

An opening puts from a top three sorts of sieves which are 150 micrometers, 75 micrometers, 
and 45 micrometers respectively on this order, and weighs precisely and carries the 
polymerization toner 4g measured on the top sieve. Subsequently, after vibrating three sorts of 
these piled-up sieves for 15 seconds on condition of the oscillating intensity graduation 4 using 
granular material measuring apparatus (the Hosokawa micron company make, trade name 
"powder tester"), the weight of the developer which remained on each sieve is measured. A fluid 
value is computed by putting each measured value into following formula **, **, and **. and 
calculating the value of a, b, and c, next putting these values into formula It measured 3 
times per one sample, and the average value was calculated. 

** a= [(polymer weight (g) which remained in a 1 50-micrometer screen) /4g] x100**b= [(polymer 
weight (g) which remained in a 75-micrometer screen) /4g\ xl00x0.6**c= [(polymer weight (g) 
which remained in a 45--micrometer screen) /4g] x1 00x0.2** mobility (%) =100 - (a+b+c) 
The mobility in early stages of a developer (Fq) is measured as mentioned above. On the other 

hand, after putting a developer into a container and saving for five days at 50 **. mobility (F^ is 

measured in a similar manner. The fluid ratio (F^/Fq) was computed and it was considered as the 

index of preservability (blocking resistance) and mobility. 

[0070](8) In the printing examination of the evaluation above-mentioned of a bad smell, organic- 
functions evaluation of the bad smell near a print paper exit was carried out by five healthy 
people, and the following standard estimated the bad smell. 

C:3 or more persons as whom A:5 persons feel that a bad smell is, and B:1-2 persons who are 
not sense a bad smell sense a bad smell. 
[0071][Example 1] 

(1) The polymerization nature monomer for cores which consists of 80.5 copies of preparation 
styrene and 1 9.5 copies of n-butyl acrylate of a monomer composition (calculation Tg of the 
copolymer obtained = 55 **). a polymethacrylic-acid-ester macro monomer (the Toagosei 
chemical industry company make.) A trade name "AA6". Tg = 94 ** 0.3 copy. 0.6 copy of 
divinylbenzene (55% of industrial use purity), 1 .0 copy of 2,2,4.6.6-pentamethylheptane-4-thiol. 
7.0 copies of carbon black (the Mitsubishi Chemical make, trade name "#25B"), 1.0 copy of 
charge controlling agent (the Hodogaya chemicals company make, trade name SUPIRON black 
TRH), a release agent [Shell and the product made by MDS, a trade name "FT-100"] After 
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stirring two copies with usual agitating equipment and nnixing, uniform dispersion was carried out 
with the media type dispersion machine. 

[0072](2) In the solution which dissolved 10.2 copies of magnesium chlorides (watei^soluble 
polyvalent metallic salt) in 250 copies of ion exchange water at the preparation room 
temperatures of the drainage system carrier fluid object. It added gradually under stirring of the 
solution which dissolved 6.2 copies of sodium hydroxide (hydroxylation alkaline metal) in 50 
copies of ion exchange water, and magnesium hydroxide colloid (metal hydroxide colloid of 
difficulty water solubility) dispersion liquid were prepared. When the particle size distribution of 
the generated above-mentioned colloid was measured with the micro track particle-size- 
distribution measuring Instrument (made by Nikkiso Co., Ltd.), D^q (50% accumulated of number 

particle size distribution) was 0.35 micrometer, and DgQ (90% accumulated of number particle size 

distribution) of particle diameter was 0.84 micrometer. In measurement by this micro track 
particle-size-distribution measuring instrument, it carried out on condition of medium = ion 
exchange water for measurement-range =0.12-704micrometer, and measuring time = 30 seconds. 

[0073](3) Three copies of preparation methyl methacrylate (calculation Tg = 105 ♦*) and 100 
copies of water of the polymerization nature monomer for shell were micro-disperse — ization- 
processed with the ultrasonic emulsification machine, and the water dispersion of the 
polymerization nature monomer for shell was obtained. Dgp was 1 .6 micrometers, when the 

particle diameter of the drop of the polymerization nature monomer for shell in a water 
dispersion was applied by 3% of concentration into 1% hexametaphosphoric acid sodium solution 
and measured the obtained drop with the micro track particle-size-distribution measuring 
instrument. 

[0074](4) In the magnesium hydroxide colloidal dispersion liquid obtained by the granulation stage 
above (2) at a room temperature. It agitates until it throws in the monomeric mixture obtained 
above (1) and a drop is stabilized, there — as a polymerization initiator — t-butylperoxy2- 
ethylhexanoate (the Nippon Oil & Fats Co., Ltd. make.) Trade name "par butyl O" Quantity 
shearing churning during 10 minutes was carried out at the number of rotations of 15,000 rpm 
after adding five copies using EBAFRAMAIRUDA (the Ebara Corp. make, trade name "MDN303 V 
type"), and the drop of the monomeric mixture was corned. 

C0075](5) When the water dispersion of the monomeric mixture corned by the suspension 
polymerization process above (4) was put into the reactor equipped with stirring wings, a 
polymerization reaction was started at 95 ** and polymerization conversion reached to about 
100%. it sampled and the particle diameter of the colored polymer particle (core) was measured. 
As a result, the volume average particle diameter of the core particle was 7.0 micrometers. Next, 
the polymerization nature monomer for shell and the water-soluble initiator which were prepared 
above (3) [The Wako Pure Chem make, trade name "VA-086";2.2' azobis [the 2-methyl- N -(2- 
hydroxy ethyl)- propionamide]] 0.3 copy was dissolved in 65 copies of distilled water, and it was 
put into the reactor. After continuing a polymerization for 8 hours, the reaction was suspended 
and the water dispersion of pH 9.5 polymer particle was obtained. Stirring the water dispersion of 
the polymer particle obtained by the above. pH of the system was set to about 5.0 with sulfuric 
acid, and acid cleaning (for 25 *♦ and 10 minutes) was performed. Subsequently, it filtered and 
dried, and after drying, wash water was sprinkled and backwashing by water was performed 
Then, the oven (45 **) performed 2 day-and-night desiccation, and the polymer particle was 
obtained. 

[0076](6) To 100 copies of polymer particles of the core shell structure acquired by the 
developer above (5), 0.8 copy of silica (Degussa AG make; trade name "R972") with a mean 
particle diameter of 14 nm which carried out hydrophobing processing was added, it mixed to 
them using the Henschel mixer, and one ingredient of nonmagnetic developer was obtained. A 
result is shown in Table 1 . 

[0077][Example 2] In the preparation process of (1) monomer composition of Example 1, It 
carried out like Example 1 except having changed the addition of the divinylbenzene of a cross 
linking agent into 0.7 copy from 0.6 copy, and having changed the addition of the 2,2,4,6,6- 
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pentamethylheptane-4-thiol of a chain transfer agent into 2.0 copies from 1.0 copy, respectively. 
A result is shown in Table 1. 

[0078][Example 3] In the preparation process of (1) monomer composition of Example 1. It 
carried out like Example 1 except having changed SUPIRON black TRH of the charge controlling 
agent into FCA626N (electrification control resin [ by FUJIKURA KASEI CO., LTD. ]. and Mw= 
about 27.000. Mn= about 8.000. sulfonic group addition structural unit ratio 7-mol% of styrene 
acrylic ester resin). A result Is shown in Table 1. 

[0079] [Example 4] In the preparation process of (1) monomer composition of Example 1, It 
carried out like Example 1 except having changed SUPIRON black TRH of the charge controlling 
agent into FCA626N, and having changed the "FT-100" 2 copy of the release agent into the 
dipentaerythritol hexa Millis Tait 10 copy, respectively. A result is shown in Table 1. 
[0080] [Comparative example 1] In the preparation process of (1) monomer composition of 
Example 1. it carried out like Example 1 except having changed the 2,2.4,6,6- 
pentamethylheptane-4-thiol of the chain transfer agent into t-dodecyl mercaptan. A result is 
shown in Table 1. 

[0081] [Comparative example 2] In the comparative example 1, it carried out like the comparative 
example 1 except having changed the addition of t-dodecyl mercaptan into 2.0 copies from 1 .0 



copy. A result is shown in Table 1 . 
:0082] 
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[00833( Footnote) 

(*1) n-BA:n-butyl acrylate (*2) DVB : divlnylbenzene (55% of purity) 
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CB:carbon black (*4) charge controlling agent TRH : (*3) The Hodogaya chemicals company 
make, SUPIRON Black TRHFCA: The FUJIKURA KASEI CO.. LTD. make, electrification control 
resin FCA626N (*5) release agent FT-100 : Shell and the product made by MDS, Fischer 
Tropsch wax DPEHMidipentaerythritol hexa Millis Tait (*6) — PMHT:2.2,4.6,6- 
pentamethylheptane-4-thiol (*7) TDM:t-dodecyl mercaptan (*8) MMAmethyl methacrylate. (*9) 
Ts: — softening temperature (*10) Tfb: of a toner — the outflow starting point of a toner [0084] 
By using the specific third class thiol as a chain transfer agent so that clearly from the result of 
Table 1 (Examples 1-4), Fixing temperature is reduced, moreover, offset temperature is 
maintained to an elevated temperature, in addition, there is no bad smell, and the toner for 
electrostatic charge image development which can form a high-definition picture can be 
obtained. On the other hand, if t-dodecyl mercaptan which is a general-purpose chain transfer 
agent is used, When there are few the additions (comparative example 1), fixing temperature 
cannot be lowered, but when there are many additions (comparative example 2). the offset 
temperature of that to which fixing temperature can be reduced falls remarkably, moreover the 
bad smell at the time of printing becomes severe, and preservability also falls. 



[Translation done.] 
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7. 202. 206. 207. 209. 251 ;C, 

1. f^^>h^W:tU :^ h 1 9^?&^W6n^o 

[0 02 8 ] ->r>gesrU<ti.T«. my^ti%^r:^> 

JU- 2.3.6.15.15:1.15:2.15: 
3. 15:4. 16. 17. 60; y ^ ai^T 
C. I. h C. I. Tzyy 

iffM-r-sfi^ttrnm^^i oosMSP^>ftbr. mn 
0. 1-5 ofisas. wso<«i-2 ofiagp<7)S!i-& 

[0 02 9] (5) mmmm 



C5) J^gg 2 0 0 1 - 2 8 1 9 3 1 

8 

^fSL(D^B 3 ^i%mnm(Dmj^.i)^ e. u < « 9 - 1 

[003 0] :*:^a^rfi^f &m3!a^:t-.^l/<i: 
{i. m«. 2. 5. 5- hU^5^;!/--^=^1t->-2-^ 
Jt'. 2. 2, 4. 6. 6 --^^^y ^^Jlz-^T/^V- 
10 4~^2|--Jb. 2. 2. 4. 4. 6 

^>-6-^^-;W. 2. 2. 4. 6. 6. 8. 8 — ^ 
':/^j(^)Vy^>'- 4-9:t-J\^. 2. 2. 5. 8. 8 
— ^>^y ^;^>/:^>-5 2. 2. 5. 
5. 6. 8. 8 -^■:7•dfy^;^./:^>~6 

<b':d5 wen-Bo 

[0 03 1 ] «iI^S6mc7)^HM5^:t--JUCD^iiI^ 

s^aj^si*i oomMaJtcjptor. ii^. o. o 

5-4fiSa5. W^U<«0. l-3fiSSP. 

[0 03 2 ] :$:^0jcc*5C^Tt^. m^m^^-Ji^im 

2, 2. 4. 6. 6 -•^>^-^^;l/^:7*^>-4 -^^ 
2. 4, 6 - h U^^il'>':^>-4-5' 

S ; t^^^;l.^-tf> hy>$^>;;l/:7 ^ F. s^x^;l.=^if 
> h^'>i^x;l':7 F. i/'Y v:7*af;l/=^lf> Fy>S> 
x;l/-7^ \'tj:^<o=¥'^>hy>iy>^)\^y -i F® : f-h^ 
y ^jU^'^^A>^x;Uy ^ F. f- h ^x^;l/^»t?^ Ai^ 
x>H/:7-f F. -r F^:/^>'l/^'t^^A-:^XJl/:7 ^ Fj^ 
5^'i7^Ae;?;^>ri/>'^ FS;Egia^fcj^. *^bx^u>3rj: 

40 /S-^F^WT^l/f't Fffl ; TV^l-r-'Urn-;!. ; 2-X^ 

>^(Or'JU-^>^ ; 2-4-t^:7:i:x;i/-4->^;l/- 
1 -•^>'r'>^CDa-^5^;UX5^U>5^-r'7- ; 2, 5 

{ST3^cC<i:CD3^ci:C^J:^CC. i!>fiCDS5ffl-Clgffl3n&o 
[0033] ( 6 ) ?&giJ • ^S(B!jS»J 
50 m^^KOhi'-n^^^oyi^^mFiSffiti^X. :^ 



(6) 
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^m^u. mm.M(omm^m^t lx. iit^ i / 1 o o 
[0034] ( 7 ) ^mmm^i 

hP>NO 1 (:f yx> h^fc^S) . :^i5^nV>^- 
(U±^^it^^m) . T-7 7 («±^S{t^tt 

iS) . ^K>hp>s-34 {^v:t.>yitm±m) . 
>hci>E-8 1 (:tyx> h{b^±$i) . 5j<>hP> 

E-84 {:tyx>h{b^?±SS) . 3j<>ha>E-89 
(^i;x>h{t^M) . 3i<>ha>F-2 1 
>Fib^ttSS) . COPY CHRGE NX (^^U 
r> httSa) . COPY CHRGE NEG(^^'; 
T>H±S{) . TNS-4-1 («±^S^b^±M) . 20 
TNS-4-2 im±^^1t^^±m) . LR-147 

(0*:^;-- V y H±m) rj:^<D^mmwm ; mwi 1 

- 1 5 1 9 2-^<2^R. ^Pi^3 - 1 7 5 4 5 6^<&$R. 
nm^S - 2 4 3 9 5 4^^m,tj:^(rC^m(D4mr>^ 
A (S) a^W^^S^i*. #IfW3 - 2 4 3 9 5 4 
^^il^fB. ^mW- 1 -2 1 746 4^<afR. #lfW3 - 1 
5 8 5 8^<2^fRJ^c<^:*«:iat8<D>^;l/<h>^ (ffi) S^W^t 

#Si*i 0 oSfigB^c^tur. ii;i;o. oi-ioSM 30 

SB. »^U<«0. l'-7»SS|5(DWiJ^"CfflC>6nS, 

[0 0 3 5 ] ( 8 ) ffi©:fk,-^.fei® 

[0 036] vmit^mmt. m.^^mW(o^^^t 
i^xmmcDT. ^ u ly^mw^^uxuim^o i>(Dx^ ^ ao 

ctm'ftbi.^. c<DJ:^rx{m:it^MWtLX{t. 3 
}f*L/< 35:1*0 50 
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[0037] 3'etgtt±CDrJUr»-iU<fcL/r«. tJ^UHz 

(Dfli3aSiT>»l/3-;ua ; h U:^ ( b F P+v--.^ 
L-rvt'-z-X. D-v>y-x. D-:^7v^h- 
X. v;i/h-x. h-xAj:^(7)li® ; x»; h U 

cn^cD^^. --oa^xyxy h-^i-, $;>-^>^ 

X »; X u h -J\yi!)mMX$> -So 

[0 038] ^^Jl^^>&5 1 5«±cdt;I/=i-;kd*» 
0il<fcurti. •^>dfy'^'.'UT>'i/=3-;u, •fe^;i/r;i/rj — 

[0 03 9] ;^7;Ud<>^<b i^®?. iS^. :^;:7*P 

x:^>hK. :^:7'y>^l'K. --i^;U=3>K. 

ro>m. r^y^^i^^m. ■fep^>M. 

y-/-;!/^. y>'U>^. ^^:z.)vm. r-haji^m. ^ 

ijjVTiKiym. fc KP-f vr'^Jl/®. -^^iffcKP 

f-U:7^;U^. 3. 4. 5. 6 - h ^fc K p:7 

y^Ji^m. ^vv^jvm. f^iyy^)i^m. hy 
i>. mmm'fm:^mn 1 0 -3 ofi. 0^l<ui3-- 

:^mMX$>^o 

[004 0] ^WtexXT^^Wb^ia^. 3 WtBJ^±©T 

ti-en^j^f 'S*>cD'C*or mci>(Dx^'oxi>^i,^ 

*>^» *ft6^ic«. j?xyx y h-;UT- ^ y x 

>^xyxy h-^iz-^^^^if ^ yxf"- hi^y-fep-;i/ 

h yT^=^->^?^j:i'*W^c<fc;{)5r#^o 

[0 04 1 ] iS^IiL-s^.^iai Ur ti. iSM^^Sfh 

(DSC) ocj:oa(ssn^Dscftiitc*5ti-c. 

5 0-1 8 0-C(OffiHrt4CA-5>4>(D)55M^L/l^ cfc9:P: 
(*Wtc:. ®fSf-i^ae[;!>56 0 - 1 6 O-CCDSBffif^&C* 



(7) 

11 

-5>--c>^x U:^ U h-^l^xxr*;l/. 5 0 8 0 'C(Z)f5H 

[0 042] <h«3t)C:f. :»^a5&56 0 0fel±-C. 2 5 'C 
(D>^^U>1 0 0g^*f-r^;^«M 0 0 gS 

T ; 2 5-C) ;&55gt^±. J:0»^L/<13:1 0g«±. 
;&^o. 0mg/KOHJi(Tr*^^'gt6xXr- 10 

^T. K^f-^Sg^J. ASTM-D-34 18-8 
2tcJ:-^Tffl'J^L./cffl-C*^. Mffi«. J I S-K - 1 
5 5 7- 1 97 0W:»Dr9J5tL/cfii-C^e. 
[0 043] ^^mtf)V^>m:i^^r^Mt^^<Dm^. 

3 5 •cr«'j^u/c;3L^ u> 1 0 o g(,cMr^mmm ( g 

/I OOgST ; 35*C) J?^U<«5gW±. <=fc 
0«F^L< 1 0 gJ^±. f|$tCj?f^U<^^ 1 5 gt>(±-C 

L<«2mgKOH/gWT, <fcO»*L<«l. 5m 

gKOH/gJ^::^T. #tC«^^L<«l. 3mgKOH/ 
gJ^rr^O. 0^<(Dm^. 1. OmgKOH/gti 
T. 0. 1 mgKOH/gjyi-r^^o fi£»^t^.«9W 
tS. fi^'ttmfif*l 0 0MSSP{c5PtLT. 3i^. 0. 1 
- 2 0 SSgP. »^ L < « 1 ~ 1 SMfiSPOftJ^ri^ffl 

[0044] ( 9 ) atMSfiJ 

CCjftUr. 0. l--2 0fiM5B (M^ct^l-l 5£S 50 
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[0 04 5 ] (10) m^mm^i 

^ Am(DMUmi& ; 4 . 4' -T^/e;3l (4 -VT>'^ 
^®!) . 2, 2' -TVt';^ (2 -T55;^>^:7•^/^•>) 
—iS^tS. 2, 2' -ryt'x-2-y5^;b-N- 1 . 
1-fcf;:^ ( t KP+Sx>^^;l/) -2-h Ko+S^x^;!/ 
y'a\i:tr^h\ 2. 2' -TVtr;:^(2. 4-t?y^ 
;i/>r<unr. h , 2. 2' - T Vbfx y v^^^-nx 
hy^b. 1. I' -TVi:^:^ (I -iy^u-^^-^^tfjU 
rf^\r.hy;b) ^(Dry{k^%; '^y:/^yJ^/^•-:t=^1^ 
^ h\ 2» 4 -t^- ^^^-^>y-Y;l/>'^•-:t+1f ^ h\ 
3. 5. 5' - h y y'^;^>^^•-:t=^1^-r K 
^05^T>^;^>'^•-3f-=t^■^f -< Kl^ : fc^:^ (4 - t 

>rS-:t + Vt^-:^-7f<>- (3 3-y 
:t=^^i^^:t7^;^7-'X- 1. 1' , 3. 3' - X h "7 

:t=^>^^:t'7^:^yx— t - 

y^;^>'^•-:t+i^-2 -x^;l/-N+i^yx- 
yN'-^rt^v'^f yy t -y^J^/^•-:j-=^>'>f y 

[0 04 6] cneo^^. «^tt#a(*ccoi;^>:cttS 
ffifO'&ti. s^tt#sf*i oossSBcc^ptur. am 

0. 1-2 0**8^. »*0<«0. 3-15fi«gB. 

<fcO»*L<«0. 5-1 OaagBT'*)^. CiT^^Wd 

*5fi<^j:6o s^i3>&sfij». *a<*ia^iB5*tc^d?>8iai 



(8) 
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fflsn^tj. *»^t5(JS(*sm-c, mno. ooi~3a 
[0047] (11) ^^^^mm 

*;l'i^'?A. :^^-7i/^'>'t7AAj:i'(Dgt^^ : '^^K* 
ji/S^-^Ai^ii-wio^: SE^tr^i'S-'iJA, K^b?'^ 
>5¥<Z>ifeJSK{t!gl : 7mitT)V 5 j^-i; A. ^WLit-^i/a. 

■5. 

[0048] ft*^tt^{b^ie!l®=i P F«. 
a«:J:S$iJ8g«y5:u*J. Tki^tt^ff^HS^fc^OTk^ 20 
® <D p H * 7 «±cc iss-r * C i tc J: o r f# 6 n S lit* 

■rs»*^tt©^)s*K{b<^©=io-f F*ijf*oc». m 

7j<?gtt^Jl{ b^ife® a n F a . <liS!*aS^ffi D . . ( fl 

30 

[0049] c ©^}^tfcs^?fijtt. m-^w^mm 1 0 0 S 

«J. fi^^Sl^*5*fi£l/^-r< ^c^o ii^CC, C®^fi) 
^Ai^T^^t. ^&^^Oii»nCCj;i3 F:^-«i^oaS 

[005 0] (12) m^m^w&^(Dmm.ijm 
^^*^sa^-r s c i (c J: f) , sfea^f*«i^- 1 
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WmfJi^mK-lSfCitnLtcik. iiS. 3 0~2 0 0°C© 
USL-cm^-ri>. C©J:^>{CU-C. «tsS^^T%^ 

nr • S^x^UWit^fi^F :»--«. ;^7-UF^-^jS, I? 
iBJSlSffi, 1n situ S '^a. ♦i^Jlllffi)&ri-©:^KJ:«5 
^j*-rs c i*i-c# s„ ^(c m situ 
«. Sij&5?6^*5j;< jf^i^t*. in situ a^a-Cta:. ^ 

-) ^:f#SC<tAJ-C#S. 2|c^B3-C«, :3ri^c€,«e 

[0 05 2] :>^}i'mm-^mmf$^m-^Kmmcmm 

« ;PS!©«j^*JtoS^^-?=S:SfefiS 0-^^ < «c -5, 7k 

•tr.'i;A^®ilSg^S ; 4, 4' -rV"fX(4-i'T 
-^^:^Sr) , 2. 2' -T'/tfX (2 -r 5i?-/:?■a>'^• 
» ZLifiKffi. 2. 2' -TVb'X- 2 5^;U-N- 
1. 1' -f;^ (b Fa+>'^9';u) - 2-fcFn + s^ 

m<Dimw^ii^mt u F i';^ft8li©a-&-& : rj: 

m^wmi^m$:'c. m-^. o. ooi~3a*%-r& 

[0 0 5 3] i^*jUfflffi^tt#a{*iUr. 3T©4ffe 
S^i*»^*«fiS-r Sfi^*tfiS»©;^/vXti^aSJ: o 

a^ttmS»*<5^-r.5>Ci«£;J:0, «^f-:f-©W:/ 
0 -CJyr. «FSt.<l*40-60 '(Mm<Dm-^i:^f& 

Ln^i>(Di)mm-c$>z. ->*;uffla^ma(*ibr 

0'CfeLh> Sf*U<{*2 0-CJWJ:. <fc Ojif * U < «3 0 

•C«±SC^:tf^X^^ag©a^»^SfeJSLf#S «>©3!)i 

<*©5!/7 ;^?s^iaK«. ii^. 5 0 'cmm i 2 o •cjii 

T. i?$b<«6 0'Caill 1 O'CtlT. J:'3$?SL/< 
«8 0~ I 0 5'C-C*^.. nf*5. S 



(9) 
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[0054 ] 3rfflS^^S{*i->x;l'fflfi^14#fi 
m*. 31^. 8 0 : 2 0-9 9. 9:0. 1 (OMMttV 

«. 3il^> 0. 001~1. 0 urn. ttft.b<itO. 0 
03~0. 5wm. J:»)»*O<a0. 005-0. 2 

[0055] 2 . mmmiBtmmmhi-- lo 

m^mic <fc 15 1# €. c t *5-C # S o *l%H^®$!J3«77Sfc J: 

*^tf) ( d V ) iiS 1 ~ 1 2 

m. }f*l/<{3:2~ 1 1 ym> cfc OW* L < «3 ~ 1 0 

urn. <fc«5»SO<»3~8um{CS-C/h$<-r5Ci 

<Dnm^^ = f*a¥i^sts ( d v > ( d 20 

p) ». ii:^. 1. 7«T. ST*1^<»1. 5fe(T. J: 

[005 6] :^^mo:>mm^mmmm hi-''<Dmmmn'§ 

2 0©T.'b4^^l/9'^S-C«>^, T-'U+-'U9':i-«©*S^{4 

©tsjif*ip>*-r> as. a^©^ii^^-c*s, 

[005 7] :$:^B3©S3jg:SF;te{C J: 0 f#6nfca-^ h :f- 
lil'SKlEDr. gS«)14-¥'PStt^f<!:©rfilJi^@S<3 

tor. yiffl©i1-^«'JiS^i^rffl<,>sc<t*ST?#s, 
*jptff>n-5. cne>©^%. mmkit^^^, #«c- 
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tcl-^*5, 1 OOafiSPCC^tO-C, MS. 0. 

[0 058] 5^^SiJ«2aJW±^rffl^^to-erffl(,>-Cfe 

[0 05 9] :^§m<DBmmmmm.m v-t- (9^mm^ 

i--<Dmt!^. (T s ) *i6 2~6 7*C-r, SiEtblgJS.'^. 
(T f b) *n 1 0'CtU:-C*^Ci*iifSLt>. a 

©7'7>i^f-©^Ta-iaa[ffl^*ffi< (jasa^*? 
3&ifiSlifc) . c®iii(a©«^?]©lt^±*s^B#*-e©iif§* 

SJclfc.'S (Dcfbb. l*3S|5^l?tA5m^bfcSg : T s ) tfl^ 

nm^as: ; T f b ) iu?^, vxx-^7.^--^m^^tc 

[0060] h ir-aym^^. < T s ) 

sfEmi3it&.^^, (Tf b) a^*5T^(,>a 

t'. ;t 7 -b h ^aS*5iK< <C *) . :t 7 -fe h *s#6^ 
b«C< < Scft,-^ (T s ) SS3&sig< r tfefflig 
(T f b) h*5^^b 
■^■r<:^c-5o :7 0-r•:^4f--CiBlJ^U/c^:^-©S»:^b,^. 
(Ts)». 6 3~6 6-C©f5H*s<fcf)i(fSG< . gfeta 
gajl&^(Tfb)«. 1 2 0*C£iJ;-C*>SC<?;j!iSJ:OW 
SU<. 1 3 0'C«±-C*SC:i*5#{c»*bt->„ aiK 

(Cj:«3. F :>--«: cne.©a*Li,i^ait!^tt«:^^sc 
[0 06 1 ] :i^wmwmmwm.mAv-)--- Kmv:.^r 

■ ->a:.»l.«jg©S^h:h-) ^fflC^^i. S«SS*Jf 
SL<(*80~160'C, a:'3ST$L<(3:lOO~14 
0"C^©iaS(Cfi;^-r5C<i:7!»STtr. 0*^fe3r7H2-;y 

h^sfe®a=&2 0 o-c«±©iSs«:^*^-r5ct*i-c* 
Jtfii»©ia^^jfj^-r ^ c i ^ 

[00621 

»i9©!^j:t,»Ra'3*fiStt-C*S. «Smc^Jt«JI^K:*s 

[ 0 0 6 3 J ( 1 ) ^WBLmmsm 
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m^im'Fowmw-i^^ (d v) Rzmm^^^ cf*a 

W-i^Um. ( d V ) Xmm^Hjnm ( d n ) 3 {J. -7)^^ 

/c. C©-7;U5^-!f-Y1f-«cJ:^)a'j;£{3:, T^-^-^^-f-S 
= 1 0 0 Mm. V iigS= 1 0%. jWS 

St^<BK= 1 0 0. 000 (SCD^ff-Ctf fc. * 
x= r ( 1 + s/1 0 0 p) ''^ 

S (.'7)U^D--iir~<Dfmmk : Mm) OD^S 
X : (am) 

s : •>a:;i.^^ffl»©as«jgm (3rffl^fit*i oosp 

«:>tt-rsg|JI^) 

p : S^x;US^«w©afK (g/cm' ) :il^p=l. 

0 i orgt^o 

[0 065] ( 3 ) mwm]^ 

mit^ya-r-:^.^!- (mmmi'^mm. cft-5oo 
c) ^mi.\ r^<om^f^-cnmicm-yx-:f^>iyi' 

-^TS-SSftifil^fP^b, >:^-©©:jfc,=S (Ts) 
SO'diEmil*S.^, {T f b) (D#jaS***/c. 
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* (0 06 4} <2) S/^^l/J?;!* 



3 5. O'C. 

2 5 0. 0 'C, 

2. s-cys. 

3 . 0 'C/m i n , 

3 0 0 s e c , 

10. 0 kg f /cm' 
0 . 5 0 mm. 



^X;l-S$ 1 . 0 0 mm. 
f;^ f-> : 1 . 0cm'. 

[0066] ( 4 ) En^se^ 

tag 2 3 -c. +a>Ftsa5o%©^#-c. rtrflscD^^satt— 
m^mmys^ayyj'^^-- {B\i^m&= i e^j^/^j-) ^ 

fc. 273tJt®iii^En?:f^. afeatt (B2ti:mfeM) -c#N 
^jily7'^>i/7---Zf8 10-3-18) 

m^tc, ftt^WcctJ. E|i?:tfr©B5fef*CD^fia^g)5«:tt;g 
T— :7*^f=t#?1i-r*:'6itJ0. cn^EP^ffl^ft(cte»jf^ 

iiitSSiJcctt«T— •^•^{^ss #r A^-^iij l . c n^rEp?: 

[0067] ( 5 ) ^SjSK 



r (1) 

/c8i> 5 f^m:i±m.m: l , -e<Df^?ici«:7* > ^ --cEn»j c 

wmmmm.^ i di?. t— ^^iii^^cDiii^iiga* i d 
^. 

(%) = (I Df^ I DfJ) X 1 0 0 
-rfS 10-3-18) «rBA»3. -3ejE:b-C}ipiI « 

cDS^^^fctei^-c. SS^B O^fc^^-r-S^E^a- 
^i-Sa^ilt^SiJtDS^SSi L/C, 
[0 06 8] (6) hrt^-fe^- hll^Sffi 

30 :*-7Hz-:' MSiaSiO/c. 

[0 069] ( 7 ) mmt mmc.tu^^<owm) 

aga#*5S'* 1 5 0 Mm, 7 5 Mm. S;0'4 5 Mm©3 

iifcfc3m©®t,^*«3{*ai)^*s ($ffljii5 i'P>?±M, ® 

4©^-Cl 5#fajgStibfcm. ^m^^icm-yfcMiSt. 

m©sffl^sijs-rs. saij^fii?:iitT©5^(D. ®, rd^ 

©tCAtir. a. b. SO' c ®fii^&5}te?>. ctih 
40 ©fii?:^®K:AnT. 8feS()tt©tt€:S[aT-S, 1 -tf^::?" 
;U{c-:>^ 3 lEliiJ^L' , -?-©¥l^fii*3j?s!)/c. 
®a = C (1 5 0 Mm@{cg|-,/cK^f*aa(g) ) /4 
gj X 1 0 0 

(Z)b= C (7 5 Mm@«:g|r>ft:«^fia(q) ) /4 
gJxiOOxO. 6 

®c = ( (4 5 Mm@K:g|o/c«^t*ttfi(q) ) /4 
gD X 1 0 0X0. 2 
®S£a614 (%) =100 - (a + b + c) 
fet±©«t ^ {C L ■C3KflKSiJ©W»i©Sytbtt ( F . ) 4 jgiJS 
50 ri>, -fS. m^m^^K.Xin.X, 5 0-C-C5HPa« 
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^Lfc^. mmtcLx. mmi. (f. ) ^sj^-rs. m 
WMtt (F, /F. ) ^nmu. 9mii (m^oy=>r> 

[0070] ( 8 ) mm.<owm 

A : SA^i^^JSD^jrl^ 
B : l~2A*«*m5:SD^. 

C : 3AJW±*i*m*Sli;S. 10 
[0 07 1 ] [IQtWl] 

itStTs = 5 5'C) , jJ<';>5fi"JJl/B!xX7-;l'-ei?p 

(mS^^^b^Xmtt^. ^D°D« rAA6j . 
Tg = 9 4'C) 0. 3 SB. J^K--;l--^>-fe'> (X^$$ 
a[55%) 0. 6^. 2, 2. 4. 6. G-'O^fy?^ 

(H»t^J^. BD°a« r#2 5Bj ) 7. Og|}> 20 

mm\ («± * e^fc^*!. «^ a > 4? T 

RH) 1 . ogq, SSIM^J ■ MDSttM. ^D°D« 

r FT- 1 00 J J 2gP5rjlS®S^^S-CSfPv 

[0072] (2) 7i^m^mm.<Dmm 
M?a-c-/3r>3igs*2 5osp{cJi[it■7i/:^ix^>^ (;^^ 

^U©5 0%|gSfii) *J0. 35Min-C. D.. 

^7fiCD9 0%^»fii) A^O. 84ym-C*>^fc, C®-^ 
■iipaVy-j i'i^S:»^a'J5£litc J:2>aiJS«:*iC>rtt. 
iiMU>S^=0. 1 2~704 wm. aiIS^ra=30 

[0073] (3) i'x;UfflS^ttmS{*CDI@i3 
pf^;l'j<^i7tju-h (t1-^Tg= 1 OS-C) 3g|5<t* 40 

1 0 0gi5^awm^btiKr^^»^b«&Siu-r. v'^riju 

6 /2m-C4>i>/c. 
[ 0 0 7 4 ] (4) jgtftXS 

tc. ^iar. ±iB(a)-ct#e.tifcmffi^ig^!^*19:A 
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■Ct -:7'5^;U/-«-jJ- + i^-2-x5^;I/--v+1>->'i-h 

N 3 0 3 V^J ) im^^X 15. 0 0 0 r p m<D\BmWl 
Lfc, 

[007 5] (5) mmm^xm 
^mmLtcm.fx:-micAn. 9 5-c-ca^sic;*P3j>gL. 

i^m. ='m^<o{imw-i^nmit. 7. oym-e«>-? 

fc. iXfC. Huge (3) -Ci^SiUfc->;t;Ufflfi^tt*aft:i 

7K^i4l3J&SiJ CfD^t^MltSi. ms,^ rvA-0 8 
6 J ;2. 2' TV^e;^ [2-.^3^;l'-N- (2-/^-Y 
KD+e^xf^;l/) -7*Df^>T5 F] D 0. 3SB=&^ 

m7ii65mmmL. ^ti^sit^wiAn/c. 8B#[ag 

U/c^. jS)tt>=&<?ih P H 9 . 5 ©S^{*a 

^©Tk^tivg^rtf/^c. ±fe{cJ;^^^ffcfi^*se^^©7k^ 

«tj«*SJ*L.>S*5 6. Sg^«:J:0?^©pH«:i^5. OtC 
b-CK?Jfe«^ (2 5*C. 1 O^ra) «:?f o/c, i^t>-C. iS 

/c, ^©t^, (4 5'C) tC-C2g^ieM5rm»S 

[0 07 6] (6) Jl«^?riJ 

±iac5) ■cf#p>n/caT • >'*Ji'^jg©a^«2t4T-i o 

0 ace . a*{ fciSS L /c^^^m 1 4 n m ©5^ y * 

(7=i^•t^^±M : Sd°d« r r 9 7 2 J ) 0 . 8 ^^mm 

[0 07 7] [JIS6IW2] jyS«Rll©(l) ma^tffl^!^ 
©DaSfXfiCCfcCiT, 5i?ti^J©5^t--jU-^>-fe*>©^J)n 
M^SrO. 6gi5*»6 0. 7gpjc. S/c. mmW}»\<D2 , 
2, 4. 6. 6 -'0$>g^;U^7'5f>-4 

©^sns^i. outi^ib2. ogpic, ^h.^ti^wvfc 

[0 07 8] [mmms ] mmm i ©cd ^fif^^ifiS^K? 
©leiMXfiicfcCir . ^mmwm(D:^ fa > t 

RHS:FCA626N (^#{k^^tS{©^fi*IJfflJ«fli. 

Mw=$^j27. 000, Mn=$^j8, 000, x;U«f>> 

^»{^»n«li*^{itb 7 * jU9i© ;^ 5=- u > - T f ; ;Ui ;^ 

[0 07 9] [WSt^4] ^t?lJl©(l) #ai*ia^!K5 
©iai!4XfI«:*st,»-c. ^m*iJffliSiJ©x fn>^7 i'T 
RH%FCA6 2 6Ntc. Sfc. ISM^IJ© TFT - 1 0 

oj 2SP^y'^>^'i';;^ 'J h-ji/'^+t'-s yxT— h 
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[008 0) [timmi] m&m I (oa'> ^Mwmi&m 
[0 08 1 ] [tmm2] tmmi^cisi.>x. t-n^* 
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^ 1 CCnk-To 
[0 08 2] 

[«1 ] 





^ «fi 


\t ^ m 




1 


2 


3 


4 


1 


2 


















so. 5 


80.5 


80.5 


80.5 


80.5 


80. 5 


n-BA (♦!) 


19.5 


19.5 


19.5 


19.5 


19.5 


19.5 




0.3 


0.3 


0.3 


0.3 


0,3 


0.3 


mmm (dvb) (*2) 


0.6 


0.7 


0.6 


0.6 


0.6 


0.7 




7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


(♦4) 


TRH 


TRH 


FCA 


FCA 


TRH 


TRH 




1.0 


1.0 


1.0 


1.0 


1.0 


1.0 




FT-lOO 


FT-100 


FT- 100 


DPEHU 


FT- 100 


FT-lOO 




2.0 


2.0 


2.0 


10.0 


2.0 


2.0 
















P M H T (♦B) 


1.0 


2.0 


1.0 


1.0 






TDM 










1.0 


2.0 
















MM A (*8) 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 


















7.1 


7.1 


7.2 


7.1 


7.2 


7.1 


©S^^^ (dv/dn) 


1.20 


1.20 


1.19 


1.21 


1.20 


1.21 




0.04 


0.04 


0. 04 


0.04 


0.04 


0. 04 
















Is (1C) (*9) 


63.4 


64.0 


65.1 


64.5 


62.7 


60.5 


Tfb (r) (♦10) 


132 


148 


138 


135 


125 


110 




1.42 


1.45 


1.43 


1.45 


1.43 


1.45 


















1.2 


0.8 


1.3 


1.5 


1.5 


1.4 




135 


135 


140 


125 


165 


130 


















220 


220 


220 


220 


220 


150 


















0. 98 


0.95 


1.16 


0.99 


0.97 


0. 35 




A 


A 


A 


A 


B 


C 



[00 8 3] (Wa) 
(*l)n-BA : n-^/^^Ur^ U h 
(*2)DVB : i;^t:^Jb--<:>-fe'> (*«|g5 5%) 
(*3)C B : iy-7$<ly^^ y ^ 

TRH : {^±'!r^tm±m. X}du:y^^ y^PTRH 40 

FCA: mMitjmm:. -mmmmmFc a e 2 e n 

FT- 1 0 0 : v^xJl/ • MDStt^. V^yly^-VU 

DPEHM : UXf^- 
h 

C*6)PMHT:2. 2, 4. 6. 6 ---^^ 

(*7)TDM : t - K'r^>'U^iU:^^'^> 

(*8)MMA : V 50 



(*9)Ts : Y'r-<Dm\L^. 

(*10) Tfb: V-r-COm^WiV^^. 

[0084] aicDMi^3;p6?Be>*^3^ccfc^tc. mm% 

[0 08 5 ] 
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